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Prefoce. 

This series of public lectures was arranged in accordance, as nearly as 
possible, with the original plan of Dr. Flick, for the purpose of gaining a 
stronger hold on public opinion than could be secured by the section meet- 
ings and the publications of the Congress. In the formal program there was 
no escape from a rigorous economy, which compelled seven distinct sections 
to hold as many separate meetings, at the same time, in the same city, and 
to finish their several tasks within six days. 

In order that the International Congress on Tuberculosis, a unique event 
in the United States, might exert a strong, wide-spread, and abiding influence 
on the national antituberculosis campaign, it seemed desirable to supple- 
ment the program — an intensive effort — ^by an extensive effort, such as the 
special lectures were expected to supply. These lectures, being exempt from 
the regulations governing the conduct of the sections, were heard, some in 
Washington, some in Philadelphia, some in Baltimore, some in New York, 
and some in Boston. If the undertaking had been carried out on a very 
liberal scale, as it was first conceived, every important city in the country 
would have shared] in the program of the International Congress on Tuber- 
culosis. It was beyond the power of the Central Committee to realize fully 
a project of so great dimensions, but there can be no doubt that these lectures 
served, in the localities where they were given, the purpose intended. 

They are here assembled in a special volume, supplementary to the Trans- 
actions. They may be judged solely as enriching the literature of tuber- 
culosis; but the record should include a note that these lectures were in- 
tended to enlarge, and did enlarge, for the people of the United States, their 
area of contact with an energizing international congress. 
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TUBERCULOSIS AND ITS PREVENTION IN JAPAN. 
Bt Prof. Dr. Shibasaburo Kitasato, 

Tokyo. 

Special lecture prepared for the International Congress on Tuberculosis, Washington, 
September 28 to October 12, 1908. 



I desire to present here an account of tuberculosis and an attempt at 
combating it in Japan. To do this, it is necessary to rely chiefly upon 
deduction, drawn from statistics. The giving, however, of figures and 
statistics is dry work and would tax your patience too much. I have, there- 
fore, prepared a series of diagrams roughly representing the subject to which 
I wish to direct your attention. 

It is a fact generally admitted that it is difficult to obtain accurate 
statistics of tuberculosis in any country. The difficulty lies especially in an 
attempt to estimate the exact number of tuberculous patients in any given 
locality. Only in cases of death from this disease, particularly the puknonary 
form, are we able to form an approximately correct idea, and it is chiefly 
such cases that I intend to show by my diagrams. Some degree of accuracy 
may, however, be attached to the statements made by the army showing the 
number of soldiers discharged on account of pulmonary tuberculosis. I 
wish now to offer a few words in explanation of my diagrams. 

first: The number of men in military services who have been discharged 
for puknonary tuberculosis has considerably increased in both the army 
(Diagram I) and the navy (Diagram II). In 1887 not more than eleven cases 
were found among 10,000 men serving in the army, whereas the cases in- 
creased to forty in 1900 among the equal number of soldiers. In the navy 
only fifteen out of 10,000 sailors were reported as having the disease in 1887, 
while the patients increased to sixty out of the same number of men in 1900. 

Second: Death-rate from pulmonary tuberculosis in Japan did not 
exceed 11.4 in every 10,000 healthy persons in 1890, as is shown by Diagram 
III; but it has been constantly increasing imtil it has nearly reached 18.0 in 
the same number in 1900. 

Third: It is interesting to note the reports of life insurance companies 
regarding the mortality rate from pulmonary tuberculosis. I have endeav- 
ored to represent by Diagrams IV to VI the number of deaths from this dis- 
ease, as against 100 deaths, from various diseases, of persons insured by the 
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TUBERCULOBIS IK JAPAN,— KIT AS ATO. 3 

three most prominent life insurance companies in Japan. These show that 
the death*rate from pulmonary tuberculosis has been steadily increasing 
annually until recently, when a tendency to decrease is noticed. The cause 
of this may be traced to the fact that the^ companies have adopted a strict 
method of examination for persons applying for insurance policies. The 
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mortality ratio, however, still ranges from 20 to 25 per cent, of all deaths. As 
the insurance companies do not issue their policies to persons under fifteen 
years of age, the inference may be drawn from these diagrams that one-fifth 
to one-fourth of the mortality is due to tuberculoais. 

Fourth : Diagram VII shows the average number of deaths from pulmonary 
tuberculosis among female workers who were quartered in dormitories 
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6 SIXTH INTEBNATIONAI* CONGBESS ON TUBEECUIjOSIS. 

belongpbg to cotton inillSf weaving and spinning factories^ during a period of 
thfce yearSy vis., from 1809 to 1901 inclusive. It also shows the number of 
pulmoEiAiy tuberculous patients in ev^ery 100 of the girls dismissed from 
Berrice on account of disease. These 6guies mdieate the average number 
ef patients suffering from, and succumbing to, pulmonary tubereulods, taken 



DUGRAM VI. 
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in tUity different mills and factories. They serve to strengthen our condu- 
mm thai from one^fourth to one-third of the total mortality is caused 
by pulmooar)' tuberctilosis. Further, the death-ratio from this same dia^ae 
im stated to have been as laiige as 43 J5 per cetiL of all deaths^ aod Om 
mmJba (fisdiafged with pulmonaty tuberculosis is stated to ha^'e been 
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apparently decreases considerably. This may be axplamed by the fact that 
the excessive death-rate was due to epidemics of cholera or smallpox. Dur- 
ing such epidemics it is not easy to deduce accurate statements from these 
figure* Nevertheless, they serve for an estimate of the extent of tubercu- 
lous infection, 

DIAGRAM IX. 
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I would now bring to your attention the result of my inquiry as to the 
number of deaths from tuberculosis discovered aa the result of general 
autopsies performed in the Pathological Institute of the Imperial Medical 
Collie of Tokyo. The result in tabulated form is as follows: 
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Tbab. 


ToTAi. AuTonoa. 


MOBTAUTT rmoM 
TUBIBCUUMIS. 


PSBCBHTAOB or 


1902 


474 
402 
423 
324 
423 
361 


160 
133 
162 
137 
184 
154 


33.7 
33.8 
37.9 
42.2 


1903 


1904 


1905 


1906 


43.5 
426 


1907 






Total 


2,407 


932 


387 







These figures may fairly be compared with those obtained in similar 
inquiries by Dr. Baumgarten and by Dr. Orth, of Germany. If, however, 
we regard cases of primary pleural adhesion or those of pleurorrhea as tuber- 
cuksisy the rate would reach the considerable figure of 63 per cent, in the 
EYerage. 

The following gives the relation which tuberculosis bears to the age of 
patients: 





Total Adtopsixs. 


IfoKTAUTT rmoM 

TUBKBCVUMB. 




Am. 




UiMkr a year 

1 to 6 


Ill 
122 
134 
632 
732 
675 


8 

43 

77 

340 

269 

195 


7 
35 


7 to 15 


57 


16 to 30 


53 


31 to 50 


26 


AboTe50yean 


29 


Total 


2,406 


932 


39 







As to difference of sex and age of pulmonary tuberculous patients treated 
in my {nrivate sanatorium for pulmonary tuberculosis during a period of 
nineteen years, viz., from 1886 to 1907, the following result was obtained: 



Agb. 


Ualm, 


Fkmalb. 


TOTAU 


PXBCBMTAGa. 


Under a year 


7 

47 

1,070 

1,963 

938 

455 

147 

17 


1 

49 

401 

565 

187 

144 

36 

6, 


8 

96 

1,471 

2,528 

1,125 

599 

183 

23 


0.13 


2 to 10 


1.60 


11 to 20 


24.34 


21 to 30 


41.86 


31 to 40 


18.62 


41 to 50 


9.91 


51 to 60 


30.29 


Above 60 yean 


a38 






Total 


4,644 


1,389 


6,033 
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Estimates obtained in 1906 regarding mortality from pulmonary tuber- 
culosis with respect to the age at death in the city of Tokyo were as follows: 



AOB. 


Mali. 


FXMALB. 


Total. 


PSBCBNTAOB. 


Under a year 


4 

86 

121 

636 

849 

485 

446 

427 

171 

47 

8 

17 


2 

97 
148 
808 
1,043 
567 
270 
239 
101 

31 
5 

11 


6 

138 

269 

1,444 

1,892 

1,052 

416 

666 

271 

78 

13 

28 


0.09 


1 to 6 


2.77 


6 to 10 


0.07 


11 to 20 


21.81 


21 to 30 


28.59 


31 to 40 


15.89 


41 to 50 


10.82 


51 to 60 


10.06 


61 to 70 


4.11 


71 to 80 


1.18 


Above 80 years 


0.02 


Uncertain 


0.42 






Total 


3,297 


3,322 


6,619 









The same general figures hold good in statistics in other years and in 
different localities, so that we can conclude that in Japan, as well as in coun- 
tries of Europe and America, persons between the age of twenty and thirty 
are most prone to contract tuberculosis and succumb to it. 

I would next give estimate of autopsies performed, and deaths from 
pulmonary tuberculosis recorded, in the Medical College at Osaka, as follows : 



Ybab. 


Total Autopsixs. 


MOBTALITT 

FKOM Pulmonary 
Tuberculosis. 


Percbntaob 

or MOBTALITT FROIC 
PULMONABT TUBEBCULOSIS. 


1901 


36 
84 
79 
128 
73 


14 
31 
37 
90 
38 


38.8 


1902 


36.8 


1903 


47.4 


1904 


70.2 


1905 


52.0 






Total 


400 


210 


52.2 







The difference in the number of deaths from tuberculosis which apparently 
exists between the result obtained in the Imperial Medical College of Tokyo 
and that obtained in the Medical College at Osaka does by no means indicate 
different degree of spread of the disease in these two cities. The Imperial 
College of Tokyo discriminates in the admission of patients, so that, as a rule, 
uncomplicated cases of tuberculosis are not received in its hospital. It 
naturally follows that, other things being equal, the mortality recorded 
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here should be small as compared with that of other institutes which are 
impartial id the admission of patients. 

As indicated by the foregoing tables, tubexculosis is the most prevalent 
ifinaae in Japan, and as such it is to be greatly dreaded. The statistics show 

DIAGRAM X. 
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done OR a very small scale, a handful of workingmen and apprentice being 
employed at a time, without regard to working hours, and sharing their 
employer's abode as members of the household. Houses in Japan are of 
peculiar construction^ and especially the small factories and shops, where 
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work was done practically in the open, they being so buUt as to admit freely 
the air, Ugbt, and sunshine. The Japanese houses, further, have '' sashiki/' 
or niat-laid floors, upon which no one is permitted to come with footgear that 
has been used on the common sidewalks. Walking the floor of a dweUing- 
houde in soiled shoes, as is customary in Occidental countries, is not practised 
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of tiie ezisteoce of such coaditiond is well disdosed in the extr»- 
orcfiiiATy number of cases of tubereulosiB among the pii emi^ojees m the 
floHoa mBhf wmKwmg and qniming factoriesT aa Oliistnited by Ditpam VII. 
r ol conmntmcatkii^ new social cooditioiis wUdihiiiq^il about the 
I cfistnbutioQ of wealth, ptitting a wide gulf between the poor aad the 
, and the eooeeqxient impoverished noiuishnieiit of the povertjr-alziGlDen, 
loeiital worries and bodily stnuns imdergoiie bom the mmm 
itrug^ to earn a living — all th^e oontribute toward the immediate cause 
ai litb^nikicis infection. But Japan m not the §rst to suifer fnxn Ibese 
evib of modem times; for the nations of the Occident have hkewiae had 
tfair bitter experiences. Is the civilkatioiL of our a^, with aU its brilhani 
icUerements in tbe field of sciences, unable to cope with the existing situa- 
My answer to this query is decidedly in the ne^itive; for in my 
nothing deserves the name of crrili2ation which fails to oooqner 
these evils, and advance the happiness of the human tmee. 

It is on this conviction, I believe, that a marvement wis lately started 
ta Europe and America to pre\^nt the spread of tuberculosia. We are 
lo be congratulated on the succe^ful outcome of this movenMBt, m 
lestricting the sphere of infection and dimimshing the number of fatal caeee 
from the disease. Espectatly do I appreciate the great lesulls to be 
achieved through the efforts of the IntematJoiial Congre^ on Tuber- 
oilosis. 

It is to be regretted that I have not much to lelate in comiectaoa with 
the prevention of tuberculosis in Japan. I might, however, say that ^e 
have endeavored for the past ten years to direct public attention to the urgent 
need of fighting the disease. These endeavors were made by popular lee- 
tufea and by publications. The three publications^ which are exhitnted in 
emmection with this gathering of the Ccmg^ess, are the result of a work by 
Dr. Shibayama, my asostant, done under my direction. In the mag^ 
zme of tbe Japan Health AsKxiation, a private organisation with which I 
am clc@ety coanected^ a cohuzm la neserred for my articles on the subject 
of prevention of tubereuloos. Tbeee writing? serve for instructing, guidia^ 
! c&ligJiteQing the people wilh auch knowledge as is required in 
; tim dreaded diseaae* 

far only a few associations for pubUe health for the purpose of 
tbe iptead of toberculoeis have been organiaed. These have 
not yd aeeompiiahed anything which I consider worthy of m^ition befe. 
A law waa enacted by the gpTemnient in Februaiy, 1904^ oo%ieriiig the pre- 
voitioo of tdbstnloai^ which is g^ven in the supplement to this p^ier. 
B pnrridea that ipitlooBa ihall be placed in all buildiiigs for pubEc use, and 
Bafaa GRtain pioviaons conceming sanitaty requirements in such plaoee 
aa public batb-bouaei^ hoq»itals^ etc. Needkaa to say that tbe strict obeoi^ 
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vance of such regulations requires thorough enlightenment of the public at 

large; but I believe that it will eventually govern the conduct of the people. 

No argximent is needed to bring the fact to light that, in cases of tubercu- 
losis, diagnosis in an early stage, and having the patient confined in a place 
for treatment without delay, will have a good effect in preventing the spread 
of the disease. In my private institute for pulmonary tuberculosis, where 
patients are g^ven chiefly tuberculin treatment, the number of cases recovered 
amounts to about 30 per cent., and the proportion of patients whose sputum 
showed a decrease of tubercle bacilli was 43 per cent* It is obvious that 
obtaining recovery of the patients and diminishing the number of the baciUi 
in this way will in larg^ measure limit the sphere of infection. It is seen at 
a glance that the results obtained in my private institute fall short of expec- 
tation when these are compared with the results accomplished in similar 
institutes in Europe and America; but I believe this is owing to the com- 
paratively large number of patients, already in an advanced stage of the 
disease, who came under my treatment. If I had taken into my account 
merely those who were admitted into my hospital while in an earlier stage, 
then the proportion of cases recovered would have considerably increased* 

Only a few institutes or hospitals solely for tuberculous patients at present 
exist in Japan* Nor is the tuberculin injection, in relation to the diagnosis 
at the early stage of the disease, resorted to in Japan so generally as in 
European and American countries* 

In conclusion I should state that the combat against tuberculous infection 
in Japan is yet in its infancy. We have been hard pressed in fighting some 
acute contagious diseases of severe nature, which prevented us from attending 
to the chronic forms of infectious disease. But of late we have been enabled 
to fight against those of a chronic nature; and the attention of the nation 
has been turned toward such diseases. Japan will henceforth endeavor to 
keep step with the ad\'anced nations of Europe and America in combating 
this dreaded national ^ nay international, disease, the enemy of mankind — 
tuberculosis. 



SUPPLEMENT, 

The Regulations for the Prevention of Polmonary Tuberculosis* 

(Home Department Regulation No* 1 of the Year 1904*) 

Art. 1. — A certain number of spittoons shall be provided at schools, 
hospitals^ factories, ship-stations, theaters, amusement-halls, hotels^ and all 
other places designated by the local government. 

In case the aforementioned spittoons are deemed improper or their 
number is deemed insufficient, the police authorities may order them to be 
changed or their numl^er increased, within a specified period of time. 

To prevent the drying and flying of the contents of the aforementioned 
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Bpittoons, a small quantity of Equid dkinfectant or water shall be put into 
such spittoons; and their contents shall never be thrown away unless they 
are disinfected according to the method stated in Art* VI. 

Art. IL^ — In the places mentioned in the preceding Article, no person is 
allowed to spit phlegm and saliva anywhere else than into the spittoons 
provided for the purpose. 

Art. IIL^ — Hotels at those mineral spring?, watering-places^ and health- 
resorts, which are designated by the local governor, shall observe the follow- 
ing clauses: 

L That the bed-clothes used for guests are covered with white sheets* 

2. That the aforementioned white sheets and bathing clothes provided 
for guests are washed every time their users are changed. 

3. That whenever a guest is known to be a patient, either confirmed or 
suspected, of pulmonary tuberculosis, the room where he has been is not 
used for another guest, unless such room is disinfected. 

i. That any article used by the aforementioned patient is not allowed to 
be used by any other person, unlees such article is disinfected. 
Art. IV. — HoE^itats shall observe the following regulations: 

1. That patients of pulmonary tuberculosis are not placed together with 
other patients in the same room* 

2. That the sick-room used for patients with pulmonary tuberculosis 
is not used for other patients, unless such room is disinfected, 

Z* That any article infected with tuberculosis or suspected of being so 
infected is disinfected before such article is used for another person. 

Art, V.^The heads of prisons, government or public or private schools, 
hospitals, poor-houses, orphanagps^ factories, government or private railway 
stations, and railway cars shall take proper measures according to the pro- 
visions of these regulations* 

Art. VI,^The method of disinfection shall be as provided in the Home 
Department Regulation No. 13 of the 30th year (May) of Meiji (1897); and 
for the disinfection of phlegm and saliva, carbolic water (of twenty times, 
that is to say, containing solid carbolic acid 5 per cent., hydrochloric acid 
1 per cent,, and water 94 per cent,) shall be used. 

Abt. VIL— Any person who does not provide spittoons in defiance of the 
first paragraph of Art. I, or does not carry out the order of the police author- 
ities within the specified period of time, or violates the third paragraph of 
the same article, or Art. Ill, shall be liable to a penalty of not exceeding one 
yen and ninety-five sen. 

Art. VI 1L — Any person who violates Art. II shall be liable to a penalty 
of not exceeding one yen and ninety-five sen. 

Abt. IX. — Any person who violates Art, IV shall be Uable to a penalty 
of not exceeding twenty-five yen* 
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Supplementary Provisions. 

Art. X. — ^The penalties of Articles YII and IX shall be imposed on the 
head or the manager, though any person employed by him or in any way 
helping him violates the present Regulations. 

In case the representative of a juridical person or any one employed by, 
or in any way helping such juridical person, violates the present Regulations, 
concerning the business of such juridical person, the penalties provided in 
the present Regulations, shall be imposed on such juridical person. 

In case a juridical person is to be punished, the representative of such 
juridical person shall be the accused party. 

Art. XI. — ^The provisions of the present Regulations do not prevent 
necessary provisions being made for the prevention of pulmonary tuber- 
culosis by the orders of the local government. 

Art. XII. — In Tokyo prefecture, the official functions of the local gov- 
ernor shall be exercised by the Metropolitan Police Inspector General. 

Art. XIII. — ^The present Regulations shall be enforced on and after the 
first of April of the 37th year of Meiji (1904). 



TUBERCULOSIS OF THE HEART, OF THE BLOOD, 
AND OF THE LYMPH-VESSELS. 

Bt Db. Axvaxs Mjurnsnsz YamgaSj 



Special lecture prepared for the Intenialioiial f^wg/ wtr ob 

September 21 to October 28, 1906. 



In this work I shall try to demonstrate a fact that has been omitted or 
denied by various authors, namely, that the heart may become infected 
with tuberculosis in the most intense manner. H^eafter there will be no 
doubt upon this matter. I fully describe tuberculosis of the heart and Uood- 
vessels, but I omit the s3rmptomatic description of tuberculosis of the lymph- 
atic vessels, as this is well known. Nevertheless, I give a fuU Inbliography 
for those who wish to make a complete study of that part of the subject. 
I lay strong emphasis on the channels of transmission of the bacillus of tuber- 
culosis in order to correct certain prevailing erroneous ideas, and to show 
the proper methods of effective prophylaxis. 

I have omitted discussion of the Koch bacillus, its variations, human, 
bovine, avian, saprophytic, the loss of acid resistance described by Ferran, 
confirmed by Arloing, Courmont, and Auclair, and the granulations of Much, 
because these discussions would prolong the article imduly. 

Tuberculosis of the heart is of such rare patholo^c occurrence that some 
authors do not mention it at all, and others speak of it as an almost impossiUe 
process, because the contractile activity of the cardiac muscle, by its con- 
stant activity, prevents the lodgment, and inhibits the development, of the 
bacillus, which needs relative quiet in its area of implantation in order that 
it may develop the tuberculous nodule. 

The clinical observations I have the honor to offer correct this opinion, 
and show clearly that the occurrence of tubercles is possible in the endocar- 
dium and myocardium. 

I wish to call your attention to the case of a girl, five years old, who 
came into my pediatric clinic in March, 1907. 

Clinical History.— She had the emaciated appearance, the micropoly- 
adenopathy, and the prodromic symptoms of tuberculous meningitis. Her 
interrupted inspiration showed pulmonary infiltration. Bronchophony in 
the cervical region high up, and lowered resonance on percussion in the inter- 
scapular space, indicated infiltration of the bronchial lymph-nod^, and 
hypothermia alternating with hyperthermia revealed latent tuberculosis. 
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As soon as the syiDptoms of meningitis became accentuated I performed 
lumbar puncture, and on centrifugating the cerebrospinal fluid found some, 
not many, bacilli of Koch, In repeated clinical examinations of the little 
patient we could not discover any special disturbance of the heart except 
arhythmia, which, with the irregularity of her breathing, formed two valuable 
symptoms of tuberculous meningitis. The day after her admission the child 
died and an autopsy was performed. We found in the encephalon and in the 
meninges great vascular disturbance, mih small foci of tuberculous infiltra^ 
tion near the Sylvian fiiisure. In the lungs we found zones of tuberculous 
infiltration; the tracheobronchial and mesenteric lymph-nodes were infil- 
trated. The pericardium contained a small quantity of serous fluid, but 
showed no signs of tuberculous infection. When the heart was uncovered, 
we were surprised to find a great number of tubercles scattered over its 
anterior and posterior surfaces. The tubercles formed prominent and dis- 
crete yellow nodules without signs of infiltration* None were necrotic, and 
all were in the primary atagej as can be seen in Fig. L The anterior surface 
presented several groups of tuberculous nodules; at the uppermost part of the 
right ventricle and near the septum appeared a group of four nodules which 
were the largest, and five more of smaller, size. Below there were two or 
more groups^ one near the right edge and the other near the septum* Near 
the apex there was another group of nodules, smaller than those already 
obesrved. Upon the surface of the right auricle appeared eleven nodules in 
two groups of four and seven respectively* Isolated tubercles were dissem- 
inated among these. Several isolated nodules of medium mm could be seen 
on the left ventricle (Fig, 2). 

On the posterior surface of the left ventricle three larg^ groups appeared. 
The thicker nodules occupied the center of the ventricle above the coronary 
artery ; near the left border a second group of eight nodules could be seen. 
The ieft auricle presented a very considerable group below the pulmonary 
vessels. Filling the spaces between the groups described there were many 
small tubercles. When the heart was opened, a confluent eruption of tubercles 
was observed, regularly distributed on the imier wall of the right ventricle 
(Fig, 3)* The central leaflet of the tricuspid valve appeared covered with 
seven nodules. There were also some tubercles at the insertion of the 
papillary muscles* The inner wall of both the left ventricle and auricle 
(Fig. 4) presented a multitude of tubercles, some of wliich were situated upon 
the colunmse canie^e. The mitral valve was free. Although the tubercles 
on the exterior surface of the heart were numerous^ they were more numerous 
on the endocardial surface. There was also a considerable infiltration of 
tubercles in the muscular walls of the heart. None of them, however, 
external, internal, or interstitial, showed signs of softening- When sections 
of the cardiac tissue were examined with the microscope, tubercles with the 
corresponding bacilli were found. 



Tuberculous Myocarditis, — ^The pathological change I have shoira 
is not frequent* linger* considers cardiac tuberculosis to be very ram. 
Keating and Edwardsf do not give any personal observations upon it, but 

* Unger, Privatdozent de Viena, Tratado de Etifennodedafl de los Nitioi^ Traducido 
de la 3a, edicion alemana, Barcelona, Espaiia, p, 393, 

t Keatmg and Edwards, DiseAsea of the tleart and Circulation, etcj The Arctuvefl 
of Pediatrics, June, 1887, p. 327* 
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accept the possibility of miliary tuberculosis in the royocardium. Otto 
Naegeli,* who made 500 extremely careful autopsies, speaks of tuberculosis 
of ^most all the organs^ including the pericardium^ but entirely omits the 
heart. Other more modem authors do aot even mention it. 

The reasons for this lack of interest in tuberculosis of the myocardium 
are its rare occurrence, the absence of a precise S3rmptomatology, and the fact 
that the few symptoms are confounded with those of other affections or with 
other localiztions of the disease, as tuberculous meningitis; and, lastly, 
the general conviction of therapeutic impotence when the disease is local- 
ized in the heart. For these reasons most of the cases have been published 
as pathological rarities — port^mortem surprises. There was a time when 
almost all the nodules and granulations which appeared in the heart tissue 
were supposed to be s>"philitic. Virchow pronounced all granulations and 
nodules found in the myocardium to be S3rpliilitic gummata. This con- 
fusion no longer exists^ as the presence of the tubercle bacillus now gives 
the lesion its specific character. Although Laennec suspected the locali- 
zation of tubereuloBifi in the myocardium, the first one w%o described it was 
Townaendjf in 1832 — one case. Others followed, namely, Sauzier,^ in 1833; 
Fremy,§ in 1844; Recklinghausen J in 1S59; Waldeyerf and Murchison,** 
in 1865; and Potainff in 1869. All these were isolated observations* The 
first synthetic study appeared in Breslau in 1865, with the thesis of Haberl- 
ing. Following this were three cases reported by Sanger,!! ^ 1^"^^ ^^^ 1878; 
Deinjne,fi m 1887; and PolkkHf in 1892^ and after these came the publica- 
tion of new eases by Bret,TI1I Zuber,*** Labb^.ttt Weill4tt Barie,§5g Fon- 
toynonJIIIII Nattan Larrier,^!}!} Ilosenstem,****Thiry,ttttiindMariani,g§§| 
from Madrid, who found a pocket in the myocardium, Valentin, }§§ J a pupil 
of Potain, presented 36 observations in his thesis in 1894, and affirmed 
the belief that the localization occurs more frequently in the ventricles, 

♦ Nfte^li, Vlrdmw'fl Archives, vol. cix, No. 2, 
t Townsend, Dublin Jour, Med,, 1832, 

iSiiUzier, Tuljjercles cardiaqucB, llifeae de Paris, 1834. 
Fremy, BuU, Soc. aiml., 1844. 
Jj EeckUnghausen^ Arch, f. pathol. Anat., Berlin ^ 1859, 
Jf Waldeyet, Arch. f. pathol, Anat., 1805, 
** Murchison, Trans, of PatboL Soc. of London ^ 1^^> 
ft Potain, Bull. Soc. Anat., 1809, 
J| Sanger, Arch. f. Heilk., Leipzig, 1S7S* 
jl Domme, Wiener med, BlUtler, 1887. 
nil Fallak, Zcitfich. L klin. Med,, Berlin, 1892, 
ti Bret, Pn^se mM., 1893. 
*♦* ^ber, Bull. Soc. Anat., 1894, 

ttt Labbd, TUberc, du Myoc., Revue mens Edaladiea de Tenfance. 1896, 
til WeiU, Lyon m6d., 1897. 
§JS Barie, Setnaioe m§d,, 1896. 
J||| Fontoynon, BuU, Soc, Anat., 1897. 
Til Nattan Lftrrier, Bull. Soc, Anat., 1897. 
•♦** Rosenstein, Zeitschr, f, klin. Med., 1900. 
Jtft Tliiry, Un caae de 'Fub. du Myo€., Presse m^., 1899, 
nit M&riani, Kevista de med, y Cirugia pract., Madrid, 1889, 
liH Valentin, Tbioe de Parij, 1894. 
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and next, in the walls of the right auricle. Labb^ has compiled 38 cases; 
Thiry, 44; Barie, from 40 to 50; Fuchs* collected 53; Weill, 5 cases; Combe 
reports the case of a little girl, four years old, almost dead with tuberculous 
miningitis; Sabrazes and Brehguesf have found a tubercle as large as a pea 
in the mouth of the sigmoid valve of the pulmonary artery. To these 
accounts we must add one of Comby X in the fifth edition of his treatise, 
and another very important one of Weill. § Cabannes|| has written a 
complete article on tuberculosis of the auricles. If we add to the 53 cases 
of Fuchs one of Weill, one of Pic and Cade,1f one of Rosenstein,** one of 
Neiunann, one of Thiry, one of Comby and Sabrazes, and that of mine, the 
result is 61 authentic cases of tuberculosis of the myocardium. 

Frequency. — ^The affection cannot be said to be frequent. Gathering 
all the statistics of Willig and Chambers, Sanger, Sangalli, and Letulle, we 
have 2961 cases of tuberculosis subjected to autopsy, with 10 of myocardial 
tuberculosis, or 3 per 1000. 

Simmonds found this localization only once in 126 children dead of acute 
tuberculosis. In the 61 cases I refer lo, the age of only 46 was known, and 
of these 23, just half, were from under one year to 15 years of age. 

Etiology. — ^The origin of tuberculosis of the heart muscle ought to be 
looked for in the contact of the bacillus-containing blood with the endo- 
cardium and myocardium. The bacillus, transferred through the lymphatic 
vessels to the blood, comes in contact with the endocardium and infects it. 
If we attend to what I observed in my case, we find the tuberculization to be 
more plentiful and more intense in the endocardium than in the myocardium. 
In miliary tuberculosis it is rare for the lining membrane of the heart to escape. 
The cause of the lesions is the bacillus in the blood, and the main attack is 
made upon the endocardium. Tuberculosis may also be transmitted to the 
endocardium by the pericardium, but not so frequently. In my case the 
pericardium was intact. Under the most severe conditions (adhesion) the 
tuberculous symphysis acts as another of the more powerful causes of tuber- 
culous infection of the myocardium. The tracheobronchial and medias- 
tinal l3rmph-nodes, which so easily become infected as soon as the bacillus 
invades the organism, may implant tuberculosis in the myocardium. Valen- 
tin has suggested traumatism over the precordial region as a predisposing 
cause, but I do not think it important, though traumatism predisposes, 
to a great extent, to the "white swellings" in articular infections. Never- 

♦ Fuchs, Th^ de Paris, 1898. 

t Sabrazes y Brengues, Soc. med. des h6p., October 27, 1889. 

1 Comby, Paris, 1907, p. 654. 

I Weill, Traits des maladies de Tenfance Grancher et Comby deux edition. Tome 
3 mo., 1904. 

II Cabamies, Rev. de med., 1899. 
i Pic y Cade, Rev. de med., 1901. 

** Rosenstein, Zeitchsr. f. klin. Med., Bd. xxxix« 



24 



BDCTH INTERNATIONAL CONGBEBS ON TUBERCULOSIS, 



tbeless, it is impossible to determine the effects of traumatism except in 
experimental cases. It is clear that rheumatism, typhoid fever, streptococ- 
cemia, and ulcerative endocarditb, by weakening the myocardium or altering 
its integrity, and injuring the endocardium by vascular ruptures orulcerationSj 
may favor the implantation of the bacillus and prepare the ground as much 
as traumatism does. 

The congenital affections of the heart and chronic endocarditis do not 
appear to have any predisposing action. The old sclerosis, which Sanger 
considered to be of importance, should rather be regarded as coincidentiJ; 
although sclerosis of the myocardium, according to Bremen and Rosenstein, 
is, in fact, a form of tuberculosis. In early infancy tul>erculo3is of the myo- 
cardium coexists with tuberculosis of the tracheobronchial lymph-nodes 
and of the base of the heart, and in childhood coexists with pericarditis or 
with pericardial adhesions. 

Development. — In general, myocardial tuberculosis is secondary. The 
primary form is rai«, Demme quotes a case of primary myocardial tuber- 
culosis in a child five years old, the disease being limited exclusively to that 
muscle. Weill records two more cases, but it is very doubtful whether 
the absolutely primary form really exists independent of tuberculosis of a 
lymphatic jiode or other organ. The observation of Hirschsprung might 
also be cited, referring to a young man sixteen years old, who died of general 
miliary tuberculosis. The walls of the auricles and ventricles were filled 
with tuberculous masses of variable size in full caseation. On account 
of its advanced state it was supposed that the infection might have been 
primary in the heart. 

The secondary form is the rule, which is readily understood when we 
reali^ the part played by the lymphatic system in the development of the 
disease. 

There were some other localizations of tuberculosis in my patient. The 
pericardium was intact, though frequently in other cases it has been found 
studded with tubercles, even causing adhesions of the heart to the parietal 
pmcardium, 

Patholooical Anatomy. — The anatomical lesions vary according to the 
way they are studied^ u c, whether from the point of view of the direct 
action of the implanted tubercle on the myocardium or the remote action of 
the toxin. 

Action of the Toxin, — The heart is atrophied in the ulcerative variety 
of phthisis; hypertrophied, especially the right ventricle^ in fibroid phthisis, 
Hutinel and Grancher have observed degeneration of the myocardium 
and fatty change. This action of the tuberculous toxin is not limited to the 
jnuscle-fibers, but acts also on the automotor gangUon-cetb, Sotow* has 
♦ Sotow, Arch, f, Kinderheilkunde, vol, xxix, 1900, Nos. 3 and 4, 
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studied the modifications that the tuberculous toxins produce in the auto- 
motor ganglia of the heart in a child who died of tuberculous meuingitiaj 
and in another who died of miliary tuberculosis. Spin die- cells fill the con- 
nective tissue of the ganglionic stroma and the cell capsules are hypertro- 
phied. Here and there the body of the cell does not fill the cell envelope. 
The chromophile substance stains intensely, and here and there resembles 
small particles of dust; at other points it scarcely stains (chromatolyab), 
and vacuoles are formed. The stroma alterations become accentuated and 
seem to compress the cells, which become irregular and constricted in their 
capsule; the cells, mother and daughter, can be seen near to each other, and 
some of them appear to have two nuclei. The nuclei lie near the periphery 
and their outline cannot be distmctly seen* The nucleoli are clearly seen 
and the chromophile bodies stain welh At some points the round and fusi- 
form cellules replace the gangUonic cells. There appear^ besides, some 
bluish bodies witli round nuclei which resemble the fatty cellules described 
by Schwartz. Histologic elements fill the vessels, and their walls are thickened. 
Alterations like this have been presented by poorly fed animals or those 
whose temperature has been raised to 41"^ and 42^* These are very important 
data^ as the sudden death of tuberculous children may be explained by them 
when the lesions discovered at the autopsy are insignificant and insufficient 
to account for death. In the numerous cases of sudden death during the 
course of tuberculosis that cannot be explained by the macroscopic lesions 
the histological examination of these ganglia may afford the true explanation. 

Action of the Tubercle* — ^The tubercle is within the tissue of the 
myocardium, like a foreign body introduced by force. This characteristic 
diflFerentiates it from the syphilitic gumma because the latter is found 
separate*! from the myocardium by a fibroid capsule. This sclerotic capsule, 
therefore, together with the presence of the tubercle bacillus^ makes the 
differentiation absolute. The histological characters of the tubercles corre- 
spond exactly to the classic description* I have already said that in my 
cases there were, besides these histological characteristics, a great number 
of tubercle bacilli. In some advanced eases, particularly in those of old 
fibroid tuberculosis, the bacilli may have disappeared. Orth and Rosen- 
Btein say that their absence does not suffice to exclude the tuberculous 
process. 

The tubercle begins around the blood-vessels, in the spaces of Henle, and 
between the fasciculi of muscle-fibers. The muscle-fibers are separated 
in the vicinity of the tubercle** they atrophy and become pale, the pro- 
toplasm becomes vacuolated, the nucleus pale and smaller (Hutinel, Labb^, 
LetuUe). Sangalli has found infiltration of the lymphatic cells in the sarco- 
lemma and disintegration of the nucleus* The muscle-fibers scarcely react, 
♦ Bitjadi, Wiener med. Prease« 1896* 
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show no cellular proliferation or nucleus multiplicationj and sometimes 
undergo vacuolar and granular degeneration, and there is infiltration of 
l3rmphocytes. Fibroid or caseous formation is found in the infiltrating 
variety; sometimes sclerotic spots can be seen, with embryonal follicles 
or masses of amorphous matter. Sclerosis may obscure the tuberculous 
condition. 

Cardiac symphysis, previously pointed out by Lancereaux, is found in 
all forms of miliary tuberculosis* Fuchs observed it four times, Kosenstein 
and Neumann once each, Stoicosco and Babes* have seen pericarditis with 
effusion and found bacilli in the fluid. 

The imjAaniaiion of the tubercles may be in the visceral pericardium, 
in the endocardium, or within the wall. In the first cases they form pro- 
tuberances on the surface or in the interior, and are covered by the endo- 
cardium or the pericardium. Sometimes the tubercles form a crown around 
the vena cava. In the case of Fontoynon, the auricle appeared as a sup- 
plementary or superior heart. In the cases of Rochet, Claesen, and Fontoy- 
non, the tubercles partially obliterated the superior vena cava; in that 
of Kauffmann, the tubercles appeared at the opening of one of the venai 
cavse. 

The loccduation of the tubercles is usually, and according to Lancereaux 
exclusively, ventricular, Cabannes,t however, has found 12 cases with 
tubercles exclusively or chiefly in the walls of the auricles, in which region 
compression of the great vein may be produced and the symptoms intensified. 
Of those 12 cases, 8 affected the auricles exclusively and showed large tuber- 
cles; in 4 there was, in addition, tuberculosis of the ventricles. The right 
auricle was more frequently affected (in 9 cases; the left auricle in 3); in 
1 case the tuberculosis affected exclusively the left auricle, Girode, in 1SS9, 
found tubercles in the right ventricle. 

The number of iubercks is in inverse proportion to their size, Townsend, 
Pollakj Claesen, and Rochet found only I tuberculoma; in the case of 
Font03mon there were 18; in Kaufmonn's, 3^ and in Fotain's^ 2, The heart 
of my patient seems to me the one which has the largest number of tubercles. 



Anatomical Forms, 
The lesions may be divided into five groups. 

I, Miliary Granulatiox: Incipient,— The tubercles form small 
nodules, separated, gray, thin, semi transparent. As they scarcely project 
and do not disturb the action of the hearty they usually escape observation, 

II. Conglomerate Tubercle: Tubebcdloma,— Joined to other tuber- 
cles or alone, it forms a whitish, compact mass, with its center yellow or 
softened. Its size is variable. It may be as large as a filbert (Potain) or 

« acojooaoo y Babei, FVt>gres m^,, 1S95. f Gubaanes, Hev, de Med., 1889, 
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like a nut (Rochet).* Pollak and Claesenf say that the tubercles of their 
patients were as large as a hen*9 egg* In this class may be included the 
second case of Labb^, those of Fan well, Hirachaprung, Reimer, Demme, 
Thiry (child five years old, with a nodule in the myocardium below the tri- 
cuspid valve near the chordae tendineae), Sabrazes and Brengues4 These 
tubercles have been mistaken by Virchow for syphilitic gummata. They 
may form prominenc^a on the outside or on the inside, sometimes making it 
difficult for the heart to perform its work. In the case of Townsend injurious 
venous compression was produced. 

These tuberculomata possibly constitute the true form of primary tuber- 
culosis. 

II L Diffuse Tuberci^losis.^Iji this form the tubercles, of variable 
size, are disseminated throughout the tissue, in the endocardium, in the 
epicardium, and in the thickness of the walls. My case falls in this class, 
as does the first one described by Labb6 (girl, six years old), and that of Bret 
and Saiigalli.§ The coexistence of tuberculosis of the pericardium is not 
necessary, as is unquestionably proved by my case, ui which, notwithstanding 
the great profusion of tubercles in the endocardium and myocardium, none 
were to be found in the pericardium. 

IV, Diffuse Sclerotic Tuberculous Myocarditis. — This ia the t3^ 
described by BrehmerJ It consists of a hypertrophic sclerosis with huge 
cells, tuberculous follicles, and bacilli. The myocardium is discolored, 
bespattered with white-grayish points, islets of embryonal connective tissue 
upon the endocardium* To this class also belongs the case of Rosen stein, ^ 
a child who died soon after being operated on for coxalgia. The autopsy 
showed partial adhesion of the pericardium and interstitial myocarditis. 
Together with this case the same author described three cases of chronic 
interstitial myocarditis occurring in tuberculous children. Some authors, 
among them Weill, Labb6, Teissier,** and Kauffmann^ff atlmit this variety 
of myocardial sclerosis, although neither tubercle bacilli nor characteristic 
tuberculous nodules may bo found in it. 

V, Necrotic Tubercles with Cavities or Ulcerations. — Although 
this form has been denied by all previous authors^ it is nec-essary to admit it, 
since an authentic observation of an empty cavity tn the myocardium was 
published by Dr. Mariani, of Madrid. There must also be included in this 
group the caseous patches in the myocardium and those in the pericardium 
which contribute to form the adhesions, as proved by the case of Steffen. 
Lancereaux has persistently denied the ulcerative form, because the contents 



t Claescn^ Deutach. med* Woch., 1892. 
i SangaUi, Ga£, mod., Lombarda, 1906« 



• llochet, Bull. Soc. aimt., 1887. 

J 8oc, med. des h6p., October 27, 1899 

(Brehmer, Di«s. Inmg., Hajle, 1883. 
Bxm&nstem,^7j&itsch. f, klin. Med., xxjdjtj 1900. 
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do not spread on the pericardium nor in the endocardium- In my opinion 
this is because the rapid development of pulmonary or cerebral tuberculosis 
^ves no time for the ulcerative process in the myocardiuin, but it cannot be 
denied that ulceration does occur, for adhesion of the pericardium implies 
the previous existence of ulceration. Moreover, Nattan Larrier has seen a 
case of ulceration in the endocardium at the level of myocardial tuberculous 
masses; as a consequence of this, rapid granulation occurred and the patient 
quickly died, Mendez* quotes a case of Semprun in which tuberculous 
formation in the endocardium led to ulcerations in the endocardium of the 
right auricle, i 

The origin of tuberculous myocarditis may be by lymph or blood metas- 
tasis, and also by contiguity of the tissue of the pericardium. In my case, 
showing the greatest number of tubercles in the endocardium, it is logical 
to admit the hemat<)genic origin. The blood coming from the lungs infects 
first the left auricle and ventricle^ and from there it is spread to the rest of 
the organ. Some authors maintain in consequence that it is almost impos- 
sible to find an intact endocardium and myocardium in miliary tuberculosis* 
The lymphatic path may be suspected when the infection proceeds from 
tuberculous lymph-nodes about the trachea, bronchus, or in the mediastinum, 
or from a tuberculous thymus,t 

When this infection occurs through the lymphatic channels, it begins in 
the mediastinal lymph-nodes next to the base of tlie heart. Through the 
hflions of the lymph-nodes, lymphectasia of the myocardium, with disjunc- 
tion of the muscle-fibers, is brought about, and helps the advance of the 
_ bacillus. 

I Symptomatology, — So far, the symptomatology has been uncertain, and 
■^ will continue so. The symptoms change according to the form^ i, c, 
™ wlifither primary or secondary. S3Tnptoma directly from the myocardium 
are almost always overiooked, and tiie lesions are only revealed at the 
autopsy. In the protopathic form, described by Demme, a diagnosis was 
made a posteriori, because during life it was impossible to suspect the affec^ 
tion from the somewhat uncertain symptoms. The boy was five years old 
and s\iffered from attacks of dyspnea, occurring during sleep, about once in 
three weeks. When under this influence he became unconscious for about 
five minute at a time. The cardiac contraction was irregular and weak; 
the cardiac tones were clear, but somewhat softened and weak. Once in a 
while there was heard the sound of galloping. Death came suddenly. Only 
the autopsy cleared the diagnosis, when three isolated tubercles were found 
in the left ventricle. 
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* Mendes^ R«v, de la Sch:, Med., Argentina, 1894 
t Bee on this subject the important work of Professor Jaeobi: 
'^^luti^ pour r^tude de la tub., Piju, 1SS8, p. 228. 
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In secondary or coincidental tuberculous myocarditis the cardiac symp- 
toms are obscured by symptoms resulting from lesions of other organs. So 
it happened with my patient* The palpitation and the respiratory arhyth- 
mia did not lead me to think of a tuberculosis localized in the myocar- 
dium ^ but they were assumed to be symptoms of tuberculous meningitis which 
completely dominated the morbid picture. It is peculiar that in spite of 
the existence of tubercles in the tricuspid valve there was no murmur at the 
right auriculoventricular orifice* The weakness of the cardiac contraction, 
the tachycardia, the arhythmia, the occurrence of angina pectoris and syn- 
cope, were attributed to general debility, to atrophy, and to the muscular 
asthenia common in tuberculosisi and not to myocardial tuberculosis. 
Hereafter, better prepared, we may be able to come to a correct dia^osis* 

In all cases we naturally think of pericardial adhesions, of tracheobron- 
chial adenopathy, and pulmonary tuberculosis, even when the tubercle is 
large enough to cause pressure over some vessel or nerve and cause local 
symptoms. In Townsend's case there were cyanosis, dyspnea, and palpita- 
tion, terminating in sudden death ; at the autopsy a largp tubercle was found 
in the left auricle, compressing the pulmonaiy veins. Hirschspnmg^s 
patient showed tachycardia and cardiac debility, and died of acute general 
tuberculosis. At the autopsy several caseous masses were found in the 
myocardium, Hutinel's patient* presented, besides the cirrhotic syndrome, 
choking, dyspnea, cyanosis, precordial pains, arhythmia, bigeminal pulse, 
cardiac debility, edema of the lower extremities, recurring ascites, softened 
cardiac sounds, and reduplication of the second sound. After a sudden 
death tuberculosis of the heart in the form of sclerotuberculous myocarditia 
and adhesion of the pericardium were found, Rosenstein's patient, eleven 
years old, died suddenly after an anesthesia, without presenting during life 
any cardiac symptoms; the autopsy showed a partial adhesion of the peri- 
cardium, myocardial sclerosis, and other lesions. The patient of Stoicosco 
and Babes had, at intervals of three weeks, two attacks of severe precordial 
pain, mih dyspnea and irregular cardiac action. The patient died suddenly, 
and the autopsy revealed the existence of tubercles in the myocardium, 
pericardial effusion, and acute myocarditis. To explain these sudden deaths 
it is well to remember the lesions produced by the tuberculous toxin in the 
automotor ganglia of the heart. 

The DiAGXOSis of tuberculous myocarditis cannot be made with precision 
during life. It may be suspected, but we have no fixed signs to assure us of 
the existence of tubercles. 

The PEOONGSia and therapeutics correspond with tuberculosis in 
general. 

* Huilnel, Ciirhose cardiaque et cirrh. tuberc. cbex raafaotp Hev» dea mal. de Vea~ 
f&Dcep 1893* 
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Tuberculous Endocabditis.^— In discussing tuberculous myocarditis 
we may exclude the study of the pericardium, because it is not always 
affected, as has been shown in my case, and because the heart has a degree of 
nutritive and functional independence which give it a certain autonomy. 
But we cannot omit the study of the endocardium, because^ being in intimate 
relation to the myocardium and investing the cavity of the heart, it is in 
constant and immediate contact with the blood, and must be strongly and 
reciprocally affected by whatever changes the myocardial fibers may suffer. 
We have seen that the myocardium is infected through tuberculosis of the 
endocardium. 

Figs. 3 and 4 show the endocardium of my case with a greater number 
of tubercles than the myocardium. The primary form is accepted by several 
authors, Jousset, Aetlinger, and Braillon have described cases without 
tuberculosis elsewhere whose endocardium pre^sented granulations of this 
nature. The secondary form with tuberculous lesions of other organs is more 
common* 

The FREQUENCY IS, according to Weill, from six to seven per hundred. 
In cases of acute miliary tuberculosis it is almost impossible for the endo- 
cardium to be free of tuberculous lesions. According to Weill, acute tuber- 
culous endocarditis is present in connection ^ith acute miliary tuberculosis 
twelve times in twelve caaeSp 

Tuberculous endocarditis has been described by Corvisart, Lancereaux, 
Leyden, Comby, and Weill,* Weill treated a girl, fourteen years old, 
suffering from pulmonary tuberculosis; at the autopsy a pediculated scler- 
otic vegetation, the size of a pea, was discovered on the mitral valve. Eti- 
ennef has described five cases of endocarditis in tuberculous patients, all 
presenting similar vegetations. Inoculation with a mass taken from a child 
fifteen months old caused the development of tuberculosis in guinea-pigs, 
although no bacilli of Koch could be discovered. 

The anatomical varieties are four: 

1. GR.\NLrLAR Dissemination. — This is a kind of vegetative endocarditis 
in which no tubercles can be seen, although there is a great diffusion of bacilli 
between the layers of the endocardium. It has been described by Comil, 
Heller, Etienne, Rathery, and Tripier4 The miliary granulations of Per- 
roud belong to this group. 

2. Isolated Tubercles*— The^ are found exclu^vely in the endocar- 
dium, or proceed from it to the myocardium, where they form prominences 
IE the interior of the cavity. The cases of Letulle and others, quoted before, 
come under this variety, 

* WeiU, ice, cU.f p. S13. t Etienne, Airh. de med. erperimetitiile, 1 898, 

' J Tripier, Arch, de tmkl., 1890. 
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3. Sclerotic Form. — This form, described by Rokitansky under the 
name of toxic scleroaiSj has been established by Potain and Teissier.* 

4. Valyulah Forms. — In my case the tricuspid valve was studded with 
tubercles, Teissier has seen twelve cases of tuberculous locahzation on the 
mitral valve. In one case the tubercles had softened and ulcerated and 
formed adhesions which so contracted the orifice as to make it assume an 
infundibular form. The difficulty of forcing the blood through the con- 
tracted orifice led to vascular dilatation, and the associated pulmonary 
tuberculosis followed a favorable course, with cure by calcification. 

Pathogenesis. — The acute form develops in the course of miliary 
tuberculosis, and is accompanied by tubercles of the first and second variety. 
In cases where the bacillus was not found, the nature of the lesion was 
demonstrated by inoculation of guinearpigs. The chronic form is charac- 
terized by slow development of the tuberculous lesions and by mixed infec- 
tion with the pneumococcus, the staphylococcus, and other microorganisms, 
Teissier accepts a form of chronic sclerogenic intoxication. 

SYMPTOMATOLOGir. — ^This is very meagerj with the exception of the cases 
of definite vaKiilar locahzation when cardiac murmurs are produced. 
There is no reason to suppose that murmuiB may be produced by the tubercu- 
lous nodules alone. In spite of the presence of tubercles upon the tricuspid 
valve of my patient, I never heard any murmurs at the right auricnlo ventric- 
ular orifice. Except for this valvular localization, the functional altera- 
tions in endocarditis are less apparent than in myocarditis. 

Diagnosis, Prognosis, ani> Thebapeutics. — As in myocarditis, all 
these depend on the general process. 

Tuberculosis of the Blood. 
EnOLOQT*— The lymphatic and blood channels are the two streams 
through which the tubercle bacillus is transferred to the different parts of 
the body, no matter where the primary site of invasion may be. Even in 
case it circulates by way of the lymphatic system, a moment comes, sooner 
or later, when the thoracic duct empties its contents into the venous stream 
and the bacilli enter the blood of the right ventricle, and thence enter the 
lung^ through the pulmonary artery. It may happen, too, that in developing 
a defensive action the lymph-node retards the progress of the bacilli, and then 
they do not reach the great lymphatic vessel nor the blood. Nevertheless, 
the blood is not excluded by this circumstance from participating in the 
diffusion of the bacilli. One of two processes may occur. The bacillus 
succumbing to the phagocytic action remains localized in the lymph-node, 
and, as happens in cervical adenitis, the extirpation of the ganglion or the 
suppuration of the same solves the problem. It is as if a fire were smothered 
♦ Teissier I D^ lesions de I'eodocarde che^ lea tuborcl., Th^ de Park, 1S94 
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m its indpiency ; the tuberculosis does not generalize, and there the infection 
endE. On the other hand, as frequently happens in the struggle with the 
bacilli, the nodes caseate; the bacilli traverse the walls of the vessel without 
leaving any trace, and the blood-vessels of the tuberculous nodes discharge 
the bacilli into the blood-current. Jji both cases^ by means of the great 
lymphatic trunks or through a node only, the blood serves to conduct the 
tubercle bacillus, in its stream, to the right ventricle, and from this point it 
passes directly to the lungs. The lung has a veiy important function; it 
filters the foreign particles from the blood and retains the bacilli. The 
terminal arteries of Cohnheim perform this filtration, and there the bacilli 
are detained, where they proliferate* Thus one explains the preponderance 
of pulmonary tuberculosis and the appearance of the submiliary, miliary, 
and supermiliary granulations, which Laennec describes so clearly. Von 
Behring* accepts this mechanism. The development of miliary tubercles in 
and around the vessels (endangio litis) of the lung or the meninges gives sup- 
port to this theory. The bacillus, transferred by the blood-stream ^ produces 
fibrinous plugs inside the capillarieSj in the middle of which the bacillus 
grows (Yersin), This fact is corroborated by the works of Borrel, Kockel, 
Wechsberg, and Miller, but Aufrecht asserts that the infection of the pul- 
monary apices does not occur through the detention of the bacilli in the 
vessels of the lung, but tlirough caseation of the epigenetic vessels of the 
mediastinal l>Tnph-nodes, and through the lymphatics of the pulmonary 
hilum after the pulmonary apices have adhered to these nodes. Calmette 
and Guerin, of Lille, attack the theory of inhalation in the pathogenesis of 
tuberculosis, and have made several experiments with coloring substances. 
They have shown that pulmonary anthracosis does not occur through the 
inspired air directly, but after the coal-dust has first been absorbed by the 
mucosa of the digestive tract and then passed on to the lymphatic system. 
Sir Wm. Whitla* and Symmers, inspired by these experiments, introduced 
into the stomach or peritoneum of animals, India ink and coal particles. 
They passed the intestinal epithelium without leaving any trace, reached the 
nodes and Ijrmphatic vessels, and from them passed on to the blood, to be 
detained by the pulmonary capillaries. Four hours after the injection the 
animal was killed, and black particles could be seen, with the microscope, 
in the lung. Repeating the experiment with an emulsion of bacilli and 
India ink, which was introduced into the stomach only, they found that, 
after four hours, the bacilli and the ink had passed the intestinal mucosa, 
entered the lymphatic vessels, and reached the lungs, where they were 
detained. Therefore there is no doubt that the lung capillaries filter and 
detain small particles circulating in the blood. 

• Von Behiing, TubemiloHis, October. 1907, p. 523. 
t Whitla, Lancet, July 13, 1908, p, 136. 
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HiBTOLOGiCAii Lesions.— UntU the moment of localization in any organ 
the tubercle bacilli are in the blood. That the bacilli live in the blood is 
proved by the transmission of tuberculosis from the mother to the fetus 
thiYmgh the placenta. Although rare, there are authentic cases in wliich 
tubercle bacilli have been found in the funicular vessels, in the placenta, 
and in the amniotic fluid of women who died during pregnancy, or soon 
after parturition, of advanced pulmonary tuberculosis or mihary tuber- 
culosis. 

Bar and Renom, Londe, Aviragnetj Prefontainc, Hergott, and Haus- 
halter have found the tubercle bacillus in the blood. We have seen them 
in a ease of bacillemia. When the bacilli reach t!xe fetal blood they do not 
Bpiead equally, but localize themselves at different points, and when the 
child is born, the inherited tuberculous foci ai'e already formed (authentic 
cases of Jacobi, Char r In, and Merkle). Fetal tuberculosis has never been 
foimd before the fourth month, that is to say, before the beginning of the 
plac3enta! circulation. If a culture of tubercle bacilli is experimentally 
injected into a vein, the microdrganisms quickly localize themselves in one 
or several organs, Jouaset* has examined the blood of 50 patients with 
pulmonary tuberculosis by inoscopy, by inoculation, and by making cul- 
tures. In chronic pulmonary tuberculosis the blood only exceptionally 
contains bacilli, but in acute or subacute tuberculosis the blood contains them 
in great numbers; particularly is this true in caseous pneimionia* The 
bacillemia depends more upon the exitension of the pulmonary lesions than 
upon the period of development of the lesion, 

Ullom and Craigf have studied the corpuscular alterations, with the 
following results; In pulmonary tuberculosis without cavity formation 
there is always a slight anemia, with diminution of the erythrocytes and a 
greater diminution of the hemoglobin. In cases without cavity formation 
an increase of the erythrocytes is a favorable sign. In advanced cases 
decrease of the leukocytes is of bad augury; increase of the total number of 
lymphocjies seems to indicate increasing resistance of the organism to the 
tuberculous infection, 

Stmptomatology.— We have already seen that when the bacillus reaches 
the blood, after experimental injection into animals, or by the lymphatic 
channels in human beings, it tends to localize itself. The lungjs detain them 
in the capillaries of the apices. Hence we have to classify hematogenous 
tuberculosis into tiu^ee grades: First, Latent; second, bacillemia; third, 
t3^hotuberculosi3, 

1. Latent Sanguineoos Tuberculosis, — Neither the number nor the 
virulence of tubercle bacilli suffices to give evidence of their existence in tlie 

* Jousset, Congr^ tie la tuber cuh, Paris, 1905. 
t UUom and Craig, Ainer. Jour. Med. Sci., September, 1905, 
8PBC, VOL. — 2 
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blood. Nevertheless, the bacillus lives in the fluid; reproduces itself, and 
forms toxin. It lives only : it does not construct. The phenomena produced 
do not give any noticeable reactions, and their presence is revealed by local 
manifestations: anemia, a feature that was constant in all examinations 
made; a decrease of the hemoglobin, and in increase in the number of white 
corpuscles, as if the leukocytosis constituted an act of defense. Sometimes 
the red corpuscles also decrease in number. An attempt has been made to 
establish the relation between the anemia and the extension and intensity 
of the tuberculous lesion. This is very difficult. Practice teaches us that, 
particularly in children, the blood is exposed to a multitude of causes of 
impoverishment independent of tuberculosis. An indigestion, diarrhea, 
common fever, hemorrhage, or insomnia of a night, breaks the sanguineous 
stability and increases the anemia. Professor Labb4* has made an extensive 
study of the anemia of tuberculosis, and, calling the skin pallidness ochro- 
dermia, he recognizes three varieties: 

(a) Ochrodermia vnthout anemia, which corresponds to an incipient tuber- 
culosis. There is pallor, but the blood is not altered, and the red globules 
usually increase. 

(6) Ochrodermia tirith slight anemia, which appears in established tuber- 
culosis. There is general pallor in the exposed regions, f aintness, and fatigue ; 
the ears are blanched; in the blood one finds a decrease in the number of red 
corpuscles, and the hemoglobin may reach 0.75 or 0.65. 

(c) Anemia and Ochrodermia. — ^The changes are similar to those seen in 
chlorosis, and Labb6 agrees with Landouzy in believing that most of the 
chlorotics have tuberculosis and react to tuberculin. Ochrodermia seems 
to come from an exudation of the blood plasma from the vessels into the 
tissue. In chronic cases there are always anemia and ochrodermia; the 
red corpuscles vary between 2,914,000 and 4,340,000. Hemoglobin also 
decreases in all the causes and may reach 0.60. This variety corresponds 
to the obsolete pretuberculous anemia. 

2. Bacillemia. — ^The bacilli in these cases are found circulating in the 
blood, tainting it with their toxin. Three principal symptoms are produced: 
fever, dyspnea, and albuminuria. The albuminuria happens to be so slight 
that sometimes it is overlooked, so that when I cannot discover it by the 
ordinary reagents, heat, nitric acid, or picric acid, I use the following reagent, 
with which the smallest quantity reacts: 

Ammonium molybdate 2 grains 

Tartaric acid 8 *' 

Distilled water 80 " 

Dyspnea consists in a superficial respiratory agitation which many 
times is overlooked; it comes when the patient is quiet, and even during 
• Marcel Labb^, Revue de Med., 1906, No. 6. 
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sleep: it is not a dyspnea of effort; it is dyshemic. Fever ia the principal 
sytDptom, the most definite^ and almost the only symptom. It comes with- 
out rigors in the initial stage^ and without sweating Ln the terminal stage. 
It 13 usually intermittcut, with irregular intervals, without distress. It is 
different from the hectic fever, which is caused as much by the action of the 
associated germs as by the action of the tubercle bacillus. During the febrile 
periods the patient often complains of slight headache, often overlooked 
in chiJdren, There is some gastric disturbance. The chief characteristic 
of the fever is that it has no evident cause. When the patient is examined, 
there are no localized signs of tuberculosis. A careless clinician would sus- 
pect a fever of dentition, marsh fever, digestive fever, Malta fever, but might - 
not think of tuberculosis, because there is no cough or other tuberculous 
manifestation. This fever has another peculiarity to which I have attrib- 
uted great importance since 1895; it is regular hypothermia alternating daily 
with hjT>erthermia; in the evening the thennometer reaches 39^^ or 39,5° 
or 40*^, and early in the morning and later falls down to 36,5*^, 36^, or 35.5**. 
In my work, **De Thypothermie dans la tuberculosis, valeur diagnostic,*'* 
I have given several temperature-curves proving my assertion* In this 
last eight years I have greatly increased the number of observations and 
have noted that when there is a fever of this kind, lasting for months, with 
morning fall of temperature to 35*^ or 3&^j in the end the patient develops a 
white swelling of the bip, tuberculosis of the vertebral column, or tuber- 
culosis of the sacrum. I remember the case of a man, forty-nine years old^ 
who had febrile symptoms daily during ten months, alternating with hypo- 
thermia. The lungs did not afford any clear sign to the auscultating ear. 
He had no cough. His blood did not agglutinate a culture of the tubercle 
bacillus, neither did it produce tuberculous infection in guinea-pigs when 
inoculated into them. Nevertheless, after ten months signs of a phlegmon 
were observed at the border of the anus. When this was opened, a fun- 
goid cellulitis of the ischiorectal space was found. Fistula was established, 
which could not be healed, and the patient died eight months after operation, 
anemic, exhausted, and emaciated to a skeleton. 

As the bacillemia appears to be accidental, particularly in the first period, 
the patient may remain without fever some days and appear well; but after 
a short time the feverish periods come again, doubtless through a fresh 
invasion of bacilli into the circulatory stream* After several of these attacks 
the resistance of the organism is broken, and it becomes an easy prey for 
a more decisive tuberculous invasion. 

In the first period of the bacillemia the latent tuberculosis may be ac- 
companied by a general enlargement of the supei€cial lymph-glands, by 
dangerous edema, antl by atrophy. However, the clinical symptom of the 
*Congr^ de Gyn. d'Ob»L et de F«diat,, Bordeaux, IS95, p. 1005. 
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It is a rapid intoxication that develops before the organic lesions have time 
to appear, and it looks more like typhoid fever than a localized or miliary 
tuberculous. In miliary tuberculosis there is time to form tuberculous 
granulations, but in the typhobacillosis the patient dies before the local 
organic manifestations of the disease can appear. The principal symptom 
is a continued fever, high, with remissions of half a degree, anorexia, gastric 
disturbance, vomiting and diarrhea, and marked emaciation. This last 
symptom is suspicious, because of its rapidity of development* The teeth 
are covered with sordes, the tongue is red, and there may be epistaxis. 
The general aspect is that of typhoid fever at the end of the second week. 
The right iliac fossa is not painful, and the abdomen, instead of being dis^ 
tended by tympanitic meteorism, is scaphoid. Perhaps before death local- 
izing manifestations may appear, such as meningitis or pulmonary involve- 
ment^ somewhat obscure, but in general resembling miliary tuberculosis. 
There is a great disproportion between the temperature and pulse-rate, 
usually tachycardia; often the pulse cannot be counted. 

The disease appears suddenly, because great numbers of baciUi have 
entered the venous system, or because a tuberculous lymph-node had dis- 
charged the products of its softening into the bood* This acute infection 
may appear as the first manifestation of an attack of the disease, or may 
appear as a sudden exacerbation of a preexisting chronic tuberculosis. The 
patient dies in two or three days, without any local manifestation or with 
such \^ceral symptoms as characterize this affection. The most frequent 
types are the thoracic and the nervous. The thoracic take the form of 
bronchial, asthmatic, and bronchopneuraonic. 

The nervous manifestations are fever with vomiting; general con- 
vulsions, or spasms localized in an arm, leg, or muscle; cephalic pain with 
screaming; signs of ocular contraction, and sometimes hemiplegia. Death 
comes during coma. 



III. Tuberculosis of the Lymphatic Vessei^ and Nodes. 
Etiology* — ^The reason for infection of the lymphatic vessels and nodes 
rests io their active function in collecting and transferring the tubercle bacilli. 
Judging from the results of recent experiments, the tubercle bacillus reaches 
the tissues of the human species through the lymphatic vessels. Only in 
experimental cases, that is to say, when a culture is injected into a veiDi 
is it the blood that first brings the bacilli into the circulation. Even when' 
the inoculation occurs through a wound in the skin or in the mucosa, it is 
a lymph-vesael that collects the bacilli and brings them into the circulation. 
Moreover, recurring to the fourth mode ot contagion, L e,, by the air-passages, 
if the epithelium be sound, the vibratory ciliae repel the bacilh, and it is only 
if a surface be injured through the action of irritating vapors, or a morbid 
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condition like bronchitis, measles, whooping-cough, grip, etc*, that they can 
pass the mucosa, and then they are collected by the Ijnnphatic vessels. 
Should the bacilli gain entrance to the alveoli, they sooner or later penetrate 
the walls, when they are collected by the lymphatic vessels. Once in the 
lymphatic vessels, the bacilli are carried by the lymph and arrive at length 
at a node that forms a barrier to their further progress. But this is not 
accomplished without alteration in the node, which is revealed by an increase 
in size and nutritive and proliferative acti^nty. If the number of germs 
be sufficiently small or the virulence sufficiently slight to be conquered by the 
phagocytes, it is possible that the inflamed and caseous node will be an 
effectual barrier to the tuberculous infection. The node will be destroyed, 
but the organism will be freed of tuberculosis. We frequently see tliis in 
the clinic in cases of cervical adenitis. The extirpation or cureting of the 
tuberculous node vnH also free the organism of all danger. Thus we see 
adults who show, on the sides of the Qeck, large cicatrices, indicative of the 
danger they passed through as children, yet who now manifest no active 
tuberculosis. 

If, on the contrary, the node be unable to master the infection, because 
the bacilli are very numerous or very virulent, they pass through the first 
node, attack the next, and then step by step go deeper into the tissues until 
they at length reach the thoracic duct and finally reach the blood, I must 
observe, however, that this protective action of the nodes takes place more 
frequently in infancy. In chiltlren, when the bacillus reaches an alveolus 
and crosses its wall, it enters the lymphatics and remains in the gland; but 
in adults the bacillus remains and proliferated at the site of implantation* 
Something similar has been obsen^eil by Witla in the mesenteric glands of 
animals submitted to experiments with India ink. The nodes of young 
animals retain part of these particles, which produce a light anthracosis in 
the lung; but in adult goats the antbracosis is very intense, and the glands 
remain comparatively free* These experiments, together with other known 
facts, show that there are histological and physiological differences between 
the mesenteric nodes of young and those of old people. In a child the 
lymphatic node has great activity, as is reveided by the intense formation of 
mononuclear l3rmphoc3^e3* This is why the germinative centers are so well 
developed in infancy. Infectious agents, toxins, or any other irritative 
elements transferred by the afferent lymphatic or blood-vessels to the nodes, 
awaken in them the activity of these centers and thus produce leukocytic 
proliferation. 

This seems to contradict ideas still somewhat prevalent, and to diminish 
the importance of the respiratory path. Inhalation not long ago was 
thought to constitute the principal mode of tuberculous infection. My 
clinical experience and the results of several experiments are the foundation 
of my disbelief in this view of infection. 
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Vaneteenberghe and Grysez have caused animals to inhale vapors of 
turpentine and soot; if they tied the esophagus at the same time, the powder 
was not absorbed and pulmonarj^ anthracosis did not occur. The same 
exj^erimenters performed tracheotomy, plugged one bronchus with cotton, 
and kept the animal in an atmosphere of soot. The autopsy showed that 
in the lung of the free side there were particles in the alveolus and in the 
bronchus, but none in the interstices of the pulmonary tissue. In the lung 
of the blocked bronchus there was not a particle in the bronchus and alveoli, 
but the pulmonary parenchjmia was loaded with particles. Tliis shows that 
anthracosis is effected through the intestinal tract, by absorption and lymph- 
atic transfer. Calmette, Guerin, Breton, having made a previous esoph- 
agotomy^ introduced cultures of tubercle bacilli into the stomach, without 
contact with the respiratory tract, and demonstrated that, after ten days, 
all the lymphatic system was infected. I have quoted before the experi- 
ments of Witla and Sj'mmers. Another experiment consisted in introducing 
an emulsion of India ink and bacilli into the stomach of guinea-pigs with a 
catheter^ and four hours after finding both pigment and bacilli in the lung. 
The same thing happens if we inject the peritoneum* In many cases where 
pulmonary inhalation of tubercle bacilli seems to be the mechanism of infee^ 
tion virulent particles have been found deposited in the nasal mucosa, in the 
fauces, in the pharynx, in adenoid granulations, or in the tonsils, apparently 
showing that the bacilli had not gone into the lung, but passed the mucosa 
at these points, or had entered the stomach throiigh deglutition, and caused 
infection by the lymphatic channels. In regard to the tonsils ^ I must agree 
with Professor Jacobi that I do not believe them to be a very common portal 
of entry for the tuberculous infection^ in spite of the Stoher fissures of the 
epithelium, because these glands have a very slight connection with the 
general lymphatic system,* According to Gruber^ the infection descends 
from the cervical nodes to the thorax and the lung. Some reject this 
mechanism and insist that the bacilli pass through the Ij'mphatics to the 
blood and so spread. By inoculating a culture of the bacilli into the mucosa 
of the lip, mouth, or tongue, taking special pains to avoid inhalation, pul- 
monary* tuberculosis may be produced, showing the characteristics which 
were formerly attributed to inhalation. 

The consumption of tuberculous butter and tuberculous milk; the child- 
ish habit of sucking the fingers, even when soiled with dirt; the Ucking up of 
spots of ink that fall upon their papers, and of moistening with the tongue 
pencils that have passed from mouth to mouth; the influence of flies that 
deposit the bacilli on food^^^ll these are means favorable to contagion by 
ingestion. 




^ Jacobi p The Totuil m Portal of MIcrobic aod Toxic InTadon, Trans. Amer. Hed. 
Soc., eighteeiith i 
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Here let me record a very import-jint observation, I treated a girl, 
thirty months old, who had tuberculous meningitis, the third of four children, 
brother and sisters. The first, second^ and fourth were all etout and well, 
and showed no indications of tuberculosis. There were no tuberculous 
antecedents in the family* Upon inquiring^ I found that the wet-nurse was 
in the habit of wetting the nipple every time she fed the baby, as otherw^ise 
the child would not take it. That wet-nuree could not finish nursing the 
child on account of weakness and hemoptysis, She left the baby when it wag 
one year old, and died of tuberculous cachexia four months afterward. The 
tuberculous meningitis of this case could be attributed to no other cause 
than the saliva of the wet-nurse applied to the nipple. 

In spite of all these considerations that seem to emphasis the importance 
of the lymphatic system as the exclusive portal of infection, the theor>' of 
inhalation still has ardent partizans, Kuss and Lobstein, with their inhala- 
tions of virulent bacilliferous matter; Flugge,* with the bacillus powder, 
and particularly with the droplets of saliva loaded with bacilli, expelled by 
consumptive persons when coughing, defend the inhalation theory. Frankel, 
with his clinical cases of primary tuberculosis of the mouth, larjTiXj and 
throat, where bacilli of the human type have been found, and with the proof 
that many such tuberculous lesions remain localized and do not spread, 
affirms the same theory. 

But we stiU have other facts of great importance to consider : the experi- 
ments of Comet and the observation of Birch-Htrschleld, Cornet caused 
48 rabbits to breathe an atmosphere loaded with dried sputum containing 
baciOi> In the usual time, 43 of them presented tuberculous infarcts in the 
bronchial nodes, some of them with ulceration* The food was free from 
tuberculous contamination* A servant of Tappener, a stout, healthy man 
without tuberculous antecedents, was compelled to remain for a short while 
in a room where dogs submitted to an atmosphere containing tubercle bacilli 
were living. He became infect^ed with tuberculosis, and at the autopsy 
evident tuberculous lesions were found. 

The respiratory path is evidently, therefore, one means of acquiring the 
contagion. Germs can be transported by the air and reach the upper respira- 
tory passages, but, once deposited there, instead of passing directly to the 
lung, they proliferate and cause local tuberculosis, or are absorbed by the 
lymphatic vessels and carried through that current. From aU that has been 
sai<l the extraordinary importance of the lymphatic vessels and nodes in the 
distribution of the tubercle bacillus in our organism is easily realized. 

Pathological Anatomy. — As soon as the bacilM reach the lymph-nodes 
they produce tuberculous lesions, though they may remain in a latent con- 
dition without giving signs of their presence, Several times nodes eon- 
* FlaggB, Tuberculosk, 1907, p. 466. 
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Bidered sound have been found infected, as has been proved by the inocu- 
lation of guinea-pigs and by microscopical examination- 
Numerous tubercle bacilli have been found in the teats of cowa which 
appeared to be sound; they were latent in those organs, and passed into the 
milk in great numbers. Lea\ang aside its latent action, the bacillus pro- 
duces in the l3rmph-node the same reactions as in other tissues. The miliary 
tubercles grow and caseate in islets; they coalesce and convert the node 
into a formless yellow mass. The capsule of the node becomes thickened 
and sclerotic, isolating it from its surroundings in such a way that it may 
rupture and permit the contents to spread, or it may become infiltrated with 
calcareous salts. The thickening of the capsule is a guarantee against 
general infection. 

Histological lesions of the lymph-nodes^ according to Duret,* may 
occur in three varieties; first, fibro tuberculous; second^ caseo tuberculous, 
which is the most frequent; and thirds suppurative tuberculosis, which 
leaves obstinate fistulse and ulcers, 

Si^MPTOMATOLOGY", — ^Thls IS clearer than that of hematogenous and cardiac 
tuberculosis^ either because the nodes are below the skin and their topo- 
graphy known, or because they form numerous groups of increasing volume, 
producing changes that are easily recognized, even in the early stageSp The 
symptomatology is simple: first, increase in volume; then, caseation, fol- 
lowed by softening and ulceration. If there is doubt in any case, we have 
three important means of resolving it : macroscopic ally, by the caseous aspect 
and fungosity; microscopically, by the examination of the node, or part of it, 
when the characteristic giant-cells and the tubercle bacilli may be found; 
and biologically, by the inoculation of guinea-pigs. 

I am not going to detail all the symptomatology because there is no need 
of making such a prolix study of what can be found in any book. I will con- 
fine myself to the clinical varieties of l^Tuphatic tuberculosis. They are; 
(1) Isolated adenitis; (2) general adenitis; (3) micropolyadenopathy; 
(4) tracheobronchial adenopathy; and (5) mesenteric adenopathy. 

1. Isolated tuberculous adenitis is the simplest form* The bacilli 
in the air enter the throat, nose, nasopharjmx, tonsils, adenoid granulations, 
etc., and are carried by the lymphatics, to be stopped in the first node* Here 
the struggle begins. The node swells, its germinative corpuscles proliferate, 
the capsule thickens, and, after some time, its lymphocytes suffer caseoua 
degeneration. Usually the localization of this form of adenitis is in the 
side of the neck, and most frequently in the angulo maxillary nodes. Some- 
times two or three nodes are attacked, although but one seems to be affected. 
This I have proved^ for, when extirpating the principal node, I have found 
three, four, or more small tuberculous nodes less advanced, which it was 
* Congr^ de la tuberc,, Farifl, 1S88, p. 575. 
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necessary to take out. When the extirpation is neglected, the node spon- 
taneously ruptures and produces a fistula, an obstinate ulcer and a series of 
fungous vegetations, which| if not cauterized or scraped off, besides aiding 
ill the diffusion of bacilli to other regions, will leave unsightly scars* 

The courae is slow, sometimes four or six weeks, sometimes many months, 
being required to end its evolution. The best treatment is early extirpation, 
before the capsule becomes adherent to the great vessels of the neck. When 
the node has softened or ruptured, it is best to scrape it carefully with a 
curetj after which the cure is simple, 

2. TUBEHCULOSIB GeNBRALIZED IN AlL THE LyHPHATIC NoDES WrTHOUT 

Pahticipation op the Visceba. — ^This form was first described by Pascal 
and afterward by Lesage and Pascal, It is characterized by extensive 
distribution and by raicropolyadenopathy, 

Aviragnet* doubts the non-participation of the viscera, because when the 
generalization is produced through the lymphatic and blood systems, the 
bacilli must penetrate various organs in which they may remain* This 
form may be contracted through the usual avenues, digestive, respiratory 
and cutaneous, but is usually inherited, the mother transferring the bacilli 
to the fetus through the umbilical vein. When the bacilli invade the fetus 
through the umbilical arteries, they may localize themselves in the nodes 
of the groin- 

3. Generalized Peripheral Adenitis, — Legroux described it under 
the name of polymicroadenopathy in 1888, It is characterized by a small 
enlargement of all the subcutaneous lymphatic nodes. The head, neck, 
axilla, groin, thoracic walls, and abdomen show small isolated nodes, in 
clusters, movable, without adhesions, easily perceptible to the eye and touch, 
and painless, I have extirpated some of these nodes from the groin and in- 
oculated them into guinea-pigs^ with positive results. Mirinescu, Hutinel, 
and others have also proved their tuberculous nature. The belief that 
micropolyadenopathy is always a clear indication of tuberculosis is believed 
by some to be exaggerated, and they do not give it pathognomonic impor- 
tance. Potierf restricts the significance of these enlarged nodes. He says 
that on one occasion he removed one of them, and, although it came from 
& tuberculous child, it showed no tuberculosis. He also declares that on 
other occasions he has found them without lesions, though containing viru- 
lent bacilli* In spite of the Potier restrictions, and although the infection 
of the superficial nodes is considered as a reaction against the infection, my 
personal experiences and experimental inoculations have shown me that this 
syndrome in children is an important variety of lymphatic tuberculosis. 
There is an acute form of poly adenopathy which occurs in the course of 

* Aviragnet, Tmite dea maladies de Tenfance, Grancher et Comby j tomo i\ p, 757. 
t Potier, de ta polyd. chron. peri ph. chez lea enfanta, Th^, 1894, 
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microbic or toxic infectiong, and disappears without leaving any trace. 
It has no connection with tuberculosis, and has a different Bymptomatology 
from the chrome form. 

4. Tracheobronchial Adenopathy {Bronchial Phthisis), — ^This 
grouping is of great importance, because, taking advantage of the D'Espine 
indications, an early clinical diagnosis of tuberculosis may be made* It 
was formerly believed that these nodes were affected consecutively to the 
lung. The Louis taw said, **the first localization is in the lung/* Parrot 
Bays, '*no lymph-node can become diseased unless the pulmonary region 
from which the corresponding lymph- vessels come is diseased." This 
mechanism of infection, which still has supporters, all of them parti zans 
of contagion by inhalation, lost great prestige from the moment that it be- 
came known that the bacillus could traverse the alveolar wall without pro- 
ducing any lesions. Moreover, clinical observations confirm the primary 
character of the lymphatic localization. It is now generally admitted 
that, particularly in children, the first stage of thoracic tuberculosis is always 
in the lymph-nodes. 

Borrel* has experimentally demonstrated that the lymphatic system 
contributes greatly to the propagation of pulmonary tuberculosis, and the 
anatomical alterations of the intrapulmonary^ lymphatic vessels prove it, 
Kosself has confirmed the view that the alteration of the pulmonary paren- 
chyma is secondary to the lymphatic lesions* The bacilli can pass from the 
lymph-nodes to the lungs by the veins through the right ventricle to the 
pulmonary tissue (Loomis), It sometimes happens in children that the 
lung is adherent to the bronchial nodes, which grow to a very large masSj 
taking the form of a tumor. Tuberculosis of the tracheobronchial nodes is 
found in almost all tuberculous children, and may be produced if only one 
organ of the body be attacked (ZuberJ), 

Rilliet and Barthea found Ipnph- nodes tuberculous, independent of 
pulmonary lesions, once in every eight cases, and Comby once in three cases. 
These nodes are grouped in three different orders: first, the peritracheal 
nodes in relation with the cava and the recurrent laryngeal nerve; second, 
the peribronchial nodes, in relation with the pulmonary plexus, the esophagus, 
and the aorta; third, those surrounding the ramifications of the bronchi and 
the pulmonary artery. 

Tuberculosis of the broncMal nodes will undoubtedly soon be recognized 
by auscultation* In 1S87 D'Espine§ showed that auscultation near the 
vertebral column, between the seventh cervical and the fourth dorsal ver- 

• Borret, *\jin, InsL Paateur, 1S93. 
tKoiBel, Zeitach. f. Hyg* and infect Krankh.^ xjci, I, 

I Zuber^ Adenopithie tmcheo-br./^ Trait* de Grancher et Comby , iii, p, 67S. 
I D^Espine, Le diagnostic pr^c, de la tuberculoae dc9 gaiig< bfonen. ehex lea eofuntSp 
Bull, de k Aciwl, de Med., 29 Enero, 1907. 
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td>rsey in the supraspinous fossa, and in the interscapular space, gave definite 
signs. In the beginning of the enlargement, pectoriloquy is heard; in the 
advanced condition, bronchophony. Over the cervical vertebrse tracheal 
breathing is heard, which abruptly ceases in a healthy child at the level of 
the seventh cervical vertebra, where the lung begins. In bronchial adeno- 
pathy a bronchial timbre is heard between the seventh cervical and the 
fourth or fifth dorsal vertebrse. This bronchial resonance is accentuated by 
the chain of bronchial nodes which surround the air-tubes, and are the first 
attacked. If the enlargement be great, the same sound can be heard along 
the vertebral column toward the right. When the child does not know how 
to speak or is not tractable, it is necessary to be content with the cry; but 
if it be obedient, it may be induced to pronounce the word "ninety-nine." 
The bronchial blowing is heard especially during expiration, but sometimes 
also during inspiration. To this mode of exploration may be added that of 
LerebouiUet (1874), which consists in percussing at the sides and along the 
vertebral column. The dullness or resistance, found by the finger, reveals 
the enlarged peribronchial and subtracheal nodes. Although effective in 
adults, this method often fails in children. Dullness limited to the sterno- 
clavicular articulations or to the manubrium also reveals the tuberculous 
condition of the retrosternal nodes. A venous network in the same region 
proves that there is some obstruction to the circulation. 

5. TUBEBCULOSIS OP THE MESENTERIC LyMPH-NODES, OR TaBES MeS- 

ENTERiCA, has long been confounded with enlargements caused by gastric 
dilatation, constitutional diseases, peritonitis, ascites, and intestinal tubercu- 
losis. As the clinical diagnosis to-day is precise enough to separate every one 
of these processes, there is no longer any reason for confusion. In the 
typical form of the affection the nodes alone are tuberculous, without tuber- 
culous ascites or without tuberculosis of the intestines. I have seen several 
cases of this kind, and have described them in my review " La Medicina de 
los Ninos." 

One of the most typical cases can be seen in the photo-engraving on the 
opposite page, of a child that came to my clinic. In any one of the three 
positions in which the child may be examined, sitting, standing, or Ijring 
down, the abdomen reveals marked enlargement. The enlargement is 
especially evident in the periumbilical zone. 

Rilliet and Barthez have found tabes mesenterica in half of their tubercu- 
lous cases; Comby, Picot, and D'Espine consider it less frequent, occurring 
only in the proportion of 1 to 16. It must be kept in mind, however, that 
the mesenteric nodes are early affected in any tuberculous affection, although, 
to constitute a clinical entity, it is necessary that the enlargement is sufficient 
to be diagnosed through the abdominal wall. According to my experience, 
the typical form occurs in about 2 per cent, of the cases. 
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The infection of these nodes may be brought about through the digestive 
tract by means of milk, meat, or other food contaminated with bacilli. 
Those who have pulmonary tuberculosis are in the same danger when they 
swallow their sputum. The bacilli traverse the walls of the intestines with- 
out producing lesions (Weigert and Dobroklonski), and, reaching the nodes, 
tuberculize them. The blood-current constitutes another means of infection, 
the bacilli being carried from existing foci. Finally, the infection may occur 
by contigmty, being propagated from neighboring foci (renals, suprarenab, 
retroperitoneals, etc.) to the nodes. 

The anatomical lesions show no peculiarity. The symptoms vary 
according to whether the form is simple or combined with tuberculosis of the 
peritoneum or of the intestines. In these cases the intestinal or peritoneal 
syndrome may predominate, and the mesenteric ^mdrome may remain 
obscured. When those two are lacking, the tabes mesenterica reveals itself 
by the local abdominal symptoms. There is a general hardness of the wall 
of the central region of the abdomen. Around the umbilicus one may 
observe an enlargement of conoidal shape; palpation shows softness In the 
peripheral zones, and a solid mass in the center. In some cases one finds 
separate tumors joined together by painful adhesions. There is no ascites* 
One can apply the inner edges of the hands, one on either side, to the abdom- 
inal wall, sink them, bring them together, and lift the bowels between them. 
The general symptoms are pallor, lassitude, micropolyadenopathy, Irregular 
fever, and gastric disturbances. Intestinal scybala may lead to error. 
In October, 1907, I ba-d a five-year-old child in my clinic, emaciated^ pale, 
indolent, who presented a central enlargement of the abdomen evident to 
palpation. Definite hard, rounded masses were palpable. His condition was 
somewhat similar to tabes mesenterica, but the masses were peripheral and 
were actually in the descending colon. He had periumbilical meteorism 
instead of hardnesa. The scybala were movable under the finger, and there 
were signs of costiveness on the tongue. Rectal exploration cleared the 
doubt, and the administration of a purgative expelled all the detained pro- 
, ducts and left the abdomen fiat and empty. 
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SOCIAL LIFE AND TUBERCULOSIS. 
By Professor Gotthold Pannwitz, 

Berlin. 
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My motto, "The Good Neighbor." The gregariousness of man has led to 
marvelous advances in civilization. But along with its great benefits to 
mankind modem civilization has brought with it certain dangers. Thus 
the individual in his intercourse with his fellows is forced into a variety of 
situations in which he is imavoidably exposed to the harmful influences of his 
surroundings. For such imavoidable situations I venture to propose the 
term "compulsory milieu or environment." 

. Continuous division of labor and development along special lines have 
resulted in an enormous increase of public wealth and in extensive im- 
provements of every kind. The multiplication of our needs and the re- 
finement of our tastes have spurred us on to further discoveries and inven- 
tions. The treasures that for centuries have lain buried in the depths of 
the earth, as well as the multitudinous forms of life which nature produces 
on the surface of the earth with the aid of light and air, have been utilized by 
human ingenuity for the needs which social Ufe is creating in ever increasing 
numbers. Thus, the production of wealth is increased ad infinitum so that 
all men are compelled to do their part in one or the other of our many fields 
of activity. 

Means of communication are constantly being extended and rendered 
more available for the interchange of this wealth. Merchandise and the 
products of the soil are carried by commerce wherever a demand for them 
exists^ even to the most remote regions; the consumer, in fact, rarely know- 
ing the origin of his supplies. This great work of distribution again necessi- 
tates constantly increasing kinds of labor, and compels us all to Uve amid 
special working conditions. 

The fact that a man must take part in the production or distribution of 
wealth, at a certain time and in a certain place, compels him at times to sub- 
ject himself to harmful associates with his fellow-man. The interdependence 
inseparable from the constant multiplication of the needs of civilized man 
has brought about a division of men into numerous groups according to their 
pursuits. Those who are engaged in the same industrial work are forced to 
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assemble during the same time of the day in a common factory or workshop, 
in large as well as small industrial establishments* Thus the influencse of one 
individual on another is enormously magnified, and from the time Ms educa- 
tion begins until he is ready for civil lifOf from childhood to the age of military 
Bervice^ man is forced by the exigencies of edueation into close association and 
mutual interdependence with his fellows. 

The pursuit of pleasure, as well as the necessity of earning a living^ also 
brings many men to the same place at the same time and for a common pur- 
pose. Neither the consumer nor the pleasure-seeker can escape association 
with his feUow-man. Whether he is enjoying a well-earned rest in his private 
apartment, or seeldng enjoyment and relaxation in restaurants or hotels, at 
social gatherings, in concert halls, or at the theatre, he feels at every point 
the effects of social life* Though the man of means may store up money and 
what money represents, and may imagine that, since others are working for 
him, he is independent of the rest of the world, in the last analysis he never- 
theless does not escape the common fate. His after-dinner Havana has been 
rolled by another^s hand^ who may be diseased, and his choice cigar may 
thus have been the means of introducing the danger of death into his house^ 

So it is seen that in our present social existence man is never entirely 
free and independent. One cannot escape certain points of contact with his 
neighbors; along with the pleasant fruits of our advanced civilization he 
must accept the unpleasant by-products. 

The number of these dangerous secondary phenomena to which we are 
exposed, both in oiir working hours and in our moments of ease, is almost 
infinite. In gathermg the treasures of the earth, in producing the thousand 
and one articles of utility and luxury from raw materials, in carrying on com- 
merce between the different parts of the earth, a vast amount of lifeless 
material must be set into orderly motion by means of miUions of ingenious 
machines- Only the well instructed can call this lifeless material into being, 
can direct and terminate its movements without danger; for the ignorant 
it may become the source of dangerous accidents. 

In the same way, work as well as pleasure brings man into close contact 
with a great variety of living matter from the animal and vegetable world. 
And here again only the initiated can distinguish the poisonous from the 
inert, the dangerous from the harmless, the hygienic from the unhygienic. 
For the mass of workers and pleasure-seekers this living matter contains 
innumerable sources of disease, which can be avoided only by the aid of 
fresh discoveries and inventions, and by forcing the laws of nature to obey 
man's wHl. 

In the present stage of our development tuberculosis must be placed in 
the first rank of the dangerous accessory phenomena of social life. This 
disease, which has been known for centuries, has extended its baneful in- 



SOCIAL LIFE ANB TUBERCirLOSlS. — PANNWITZ, 



51 



fluence immeaBurably with the spread of mankind over the earth and the 
increasing density of the population, until it make'5 itself felt everywhere, in 
the palace as well as in the cottage. Every third death during the working 
period of life is caused by pulmonary tuberculosis; every other workman who 
becomes incapacitated must ascribe his condition to tuberculosis. What 
frightful destruction of human labor! What a loss in development! What 
clouding and destruction of human happiness! How much progress is 
arrested by this disease I How much physical and mental effort is cut off 
prematurely! How many hopes for the future are blasted! What an 
enormous aggregate of misery is caused daily in our family life! Verily, 
tuberculosis has become the scourge of mankind! At the beginning of the 
twentieth century it stamps its mark on our entire social existence. It has 
become in our age the social disease. 

To understand the baneful influence of tuberculosis we must make a 
careful analysis of our conditions of life and social interdependence. These 
factors must be studied solely in their relation to the disease. We must 
follow the paths by which it has penetrated so deeply into the race of man- 
kind, and in that way means may eventually be found whereby this path 
may be blocked and the plague removed from our social life. 

The achievement of this great object is now within our grasp. With 
us to-day is the man whose name wOl be immortal, whose skill has given us 
the key to unlock the door of hope* We turn gratefully to Robert Koch to 
acknowledge our debt. He has taught us the nature of our small but power- 
ful enemy, thereby helping us to a more inteUigent warfare against the dread 
disease. Since Robert Koch discovered the tubercle bacillus, we know the 
nature of the disease. We know that it cannot exist unless the small vege- 
table organism multiplies within the body; that is to say, unless it finds, 
when it accidentally invades the organism, the necessary conditions present 
for its development. There is no tuberculosis without tubercle bacilli. 
The causal microorganism cannot find lodgment and continue to develop 
in the absence of what is known as predisposition. 

What, then, are the unavoidable conditions in social life which expos© 
me to the danger of acquiring the tubercle bacilli from my fellow-man? 
We ask, What is exposure? Where are the influences which render my body 
receptive to the invaders? We ask, What is predisposition? 

A careful examination of the conditions wliich, as has been said, are 
forced upon us by our work as well as our pleasure shows that we need con- 
sider only a definite group of these conditions; for this much has been proved 
by scientific investigation; namely, that the danger of infection is present 
only in inclosed spaces* In the open air, under the full influence of air and 
euolight, the tubercle bacillus perishes in a short time; hence intercourse 
with tuberculous persons in the open air is without danger. The danger 



SIXTH iNTEBNATIONAli CONGRESS ON TUBEHCULOSIS. 



lies in the fact that men are forced to associate in inclosed spaces, and this 
brings about the compulsory tuberculosis milieu or environment. 

There are two continuous sounses of infection— tuberculous human 
beings and tuberculous food. Since by means of numerous investigations, 
carried on during recent years, it has again been confirmed that bovine 
tuberculosis can be transmitted to man, the danger of drinking milk con- 
taining tubercle bacilli must not be underestimated- But the principal 
source of infection is found m the expectoration of human beings suffering 
from open tulwrcidosis of the lungs. This contains living tubercle bacilli, 
which enter the air we breathe, either with the dust or in small droplets of 
sputum. If they contain a cougliing tuberculous patient^ inclostni spaces, 
such as dwelling-houses, workshops, counting-rooms, public halls^ railway 
coaches, and steamer cabins, are speedily converted into tuberculosis-in- 
halatoriums in wMch healthy persons may infect themselves. But it must 
be stated emphatically that exposure must occur repeatedly before infection 
can take place, A single exposure is almost without danger, hence panic 
fear of infection Ls unfounded. The predisposition of the individual also is a 
most impoil^ant factor. Many who are constantly obliged to expose them- 
selves to the danger of tuberculous persons never contract the disease; 
others contract it in a comparatively short time; still others only after a 
prolonged ]>eriod of exposure. In other words, the tendency to the disease, 
the susceptibility to become a me<:lium for the growth of tubercle bacilU^ — in 
short, the predisposition to tuberculosis, varies in different inchviduals. 
Hence predisposition must always be associated with exposure, and the 
relations of tul^erculosis to social conditions of life must be investigated from 
these two points of view. 

The starting-point and nucleus of social life is found in the family, hence 
\jlPArriage and the founding of a household acquire a momentous importance, 
linrried life brings husband and wife into constant, intimate association, 
that is, exposure. In surrendering personal liberty, seclusion and nnap- 
proachability, those who enter the married state both add to the possibility 
of disease for themselves and transmit their own chances of contracting 
disease to their partners. As the family circle widens by the addition of 
children, relatives, servants, and other persons taken into the household, the 
opportunities and possibilities for the spread of tuberculosis are proportion- 
ately increased. Being compelled constantly to use inclosed spaces for the 
accommodation of its members, the family comes into dose relation with 
tuberculosis through the medium of the dwelling-house. Nomadic peoples, 
and those who live in the open air or in scattered settlements, are compara- 
tively seldom attacked by the disease. There is a direct relation between 
tuberculosis and the density of population. If a single member of a family 
b attacked by the disease, the above-described chances of infection incident 
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to in closed spaces impregnated with bacilli become operative m inverea 

proportion to the size of the dwelling, and in direct proportion to the number 
of persons who are compelled to use it and to their ignorance in sanitary mat- 
ters (compulsory tuberculosis milieu ; exposure). 

A consumptive produces a large quantity of sputum containing millions 
of viable bacilli. At a time when the patient is still strong enough to be 
about; cough and expectoration are not infrequently attended with con- 
sidemble effort, even when the patient has been trained to habits of cleatiU- 
nesSj and it requires all his intelligence and a certain moral self-restraint to 
make him dispose of his sputum in a manner that shall avoid danger to others* 
But as his weakness increases, he finds it more and more difficult to avoid 
contaminating his surroundings. Unless he is closdy watched by some one 
who is familiar with the disease, everything in his immediate neighborhood 
will inevitably become polluted with particles of sputum* The germs of the 
disease may even be carried by indirect means to the remoter parts of the 
dwelling. Mmute droplets expelled during coughing and sneezing, and 
loaded with tubercle bacilli, may remain suspended in the air for a long time, 
and be deposited by air-ctirrenta on furniture and other objects in remote 
portions of the room. In the same way living germs may adhere to minute 
particles of dust^ lint from clothing or underwear^ and deposit themselves on 
ev^ry object in the room^ if the sputum is allowed to dry. 

We need not wonder^ therefore, that dwellings which have been used by 
uncleanly consumptives who have never been trained in hygienic methods 
become breeding-places for the diaeaae; and not only those who live in them 
at the time, but others who move in later, are exposed to the immediate danger 
of infection, unless the bacilli have been effectively dastroyed. In many 
cities the observation has been made that^ in certain thickly populated quar- 
ters, cases of tuberculosis develop again and again in certain houses where 
such favorable conditions for infection have been brought about. 

If one member of a family develops tuberculosis, and measures are not 
adopted to prevent the disease from beconung general in the household, it is 
evident that exposui^ to the members of such a family may bring about an 
epidemic by creating a number of fresh sources of infection. The family 
becomes an infection-center, and the house a nest of tuberculosis. 

Matrimony and family life also play an important part in predisposition, 
Wliile it is no longer believed that the tubercle bacillus is transmitted to the 
offspring tlirough the semen or ovum^ it is true, nevertheless, that patients 
*with ill-developed bodies produce the same kind of children, who are there- 
fofe more susceptible to disease in general. This susceptibility persists and 
becomes greatly increased whenever sanitary conditions in the household 
are inadequate; when, in addition to improper quarters, the food^ cleanli- 
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ne^f care of the skin, and orderly altenmtion of work and rest are not what 
they should be. 

Thus there is such a thing as a characteristic tuberculosis milieu or en- 
vironment, which every family is in danger of creating when its material 
resources are inadequate and its members are ignorant of sanitary rules of 
living. Some understanding of physiologic processes and a knowledge of 
simple hygienic rules are necessary for the avoidance of predisposition, A few 
simple rules as to how to live, sleep, breathe, masticatej harden the body^ 
keep clean, exercise and work according to the teachings of hygiene, are in- 
dispensable for the avoidance or removal of the dangers of tuberculosis. 

Where, outside of the family, do we find again similar conditions in which 
exposure occurs and disposition is created? Where, in other words, do we 
find the compulsory tuberculosis milieu f As we trace the development of 
the human being from the time of his entrance into the family, we find the 
child at school, the workman in the shop, the official in the counting-room, 
the soldier in the barracks, the traveler in the railway coach, passing many 
hours of the day in the same room with others, and forced to breathe the 
Kune air. One of the others may be diseased and may mingle tubercle 
bacilli with the respiratory air* Similar opportunities for infection are 
afforded by public halls and numerous other public plac^^s where men con- 
gi%gate> We must also remember the prisoners* Everywhere we find the 
possibility of exposure, but everywhere also the possibility of avoiding, or at 
least of lessening, the danger by the exercise of sagacity. 

With regard to predisposition, duat plays a prominent r61e wherever 
persons are confined in inclosed spaces. All materials by which men are 
surrounded, and which th^y use for one purpose or another, are constantly 
subjected to wear and tear and a certain amount of attrition during ordinary 
social intercourse* Minute mineral and vegetable particles are produced, 
which, in the form of dust, are taken up by the air-currents and temporarily 
held in suspension* When these particles are inhaled in large quantities, 
they produce irritation and disease of the respiratory organs, so-called dust- 
inhalation disease. This is a most important factor in the production of 
predisposition. Aside from the fact that the dust may contain tubercle 
bacilli, it prepares the soil for their reception in the bronchi and in the lungs. 

Numerous opportunities are afforded, in industrial life particularly, for 
the increase of predisposition by this dust-formation> It is a well-known 
fact tlmt those engaged in certain occupations are particularly subject to 
tuberculosis, because they are constantly obliged to w^ork in a dusty atmos- 
phere. But under other conditions also, in public halls and public places 
generally (schools, offices, restaurants, hotels, and the like), there are 
many opportunities for the increase of predisposition through thp action of 
dust, unless proper precautions are observed. 
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It is evident, therefore, that social life affords innumerable opportunities 
for the spread of the tubercle bacillus. Before its discovery, when these 
conditions were not properly understood j there was no hope of exterminating 
the rankly growing weed. Passive surrender of all attempts at prevention 
alternated with the clamor for Draconian laws. Now, however, conditions 
have changed. We have mastered the details of this social danger, and are 
in a position to formulate the duties of citizens, and to assign its proper 
task to every factor in public as well as private sanitation. 

Shall we, then, advise against outside help. By no means. In the 
present state of tuberculosis we need the cooperation of aU* The State, the 
parish, social and political institutions, employers, associations, and private 
persons must unite their efforts in combating the foe* First in importance 
is the regulation of dwelling-houses. Whatever can be done by the State, 
the parish, by special organizations, by employers and others, to increase 
the number of sanitary dw^ellings will be of great assistance in banishing 
tuberculosis from the land. Hereditary building privileges, building as- 
sociationSj dwelling-house inspection, and police supervision of dwellings 
are all efforts in the right direction- Second in importance only, is the pro- 
tection of workmen. In the framing of laws relating to factories and the 
protection of their inmates, the question of predisposition and exposure 
should be taken into consideration. The prevention of dust in inclosed 
spaces, the regulation of the hours of work and rest, the greatest possible 
cleanliness in all the trades, tend to limit predisposition and at the same 
time to diminish exposure. 

Another important matter for the consideration of the authorities is 
the food-supply of the population. Insufficient food diminishes the re- 
sistance of the body generally, and therefore increases predisposition. The 
ingestion of meat, milk, and dairy products may be accompanied by the intro- 
ductton of tubercle bacilli into the digestive organs, from which they enter 
the lymphatic system and blood-stream and produce tuberculosis* Hence 
the food-supply is by no means a negligible source of infection, and the 
danger to wliich the consumer is exposed in this way can be removed princi- 
pally only by comprehensive municipal precautionary measures* 

The systematic extermination of tuberculosis among cattle, supervising 
the importation of cattle from infected districts, regulation of the milk- 
supply in large centers of population, particularly with a view to securing 
a good supply for infants, and at the same time guarding against the creation 
of a state of malnutrition in country districts by the excessive w^ithdrawd of 
milk, as well as other measures of this kbd, tend to Umit exposure. On 
the other hand, general improvement of the nutrition of the people at large, 
with a reasonable tariff and regulation of internal commerce^ tends to check 
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the development of predispositloii. Thus it is seen that tuberculods bears 
the most intimate relation to agriculture as well as to industrial conditions^ 

The authorities have it in their power also to circumscribe the danger 
of infectioa in schools, public buildings, barracks ^ prisons, etc., by segregating 
patients in the active, infectious state^ by enforcing rules of cleanliness, and 
by limiting the dust^nuisaiice. They can aid the good cause by subsidizing 
private efforts, by encouraging life in the open air, by establishing garden 
colonies (workmen's gardens) , by erecting public baths to promote cleanline^, 
and by providing opportunities to harden the body by means of games 
and gymnastic e.xercises. The necessity of holding the abuse of alcohol in 
check, of preventing nervous haste and huny by rational regulation of 
Sunday rest, aad by exercising supervision over public houses and pleasure 
resorta, is also to be remembered. 

But in dealing with a scourge like tuberculosis, which is d^ply rooted 
in the soil and permeates all layers of society, the eflforts of government 
are necessarily limited. They must be reinforced by intelligent and volun- 
tary cooperation on the part of the entire public. It is therefore indispen- 
sable that a knowledge of the relations of tuberculosis to conditions of life 
and to social processes should become the common property of all the peoples 
of the earth. In the old as well as in the new world we must develop an 
antituberculous education, which, starting in the family and in the nur- 
sery, shall be pursued intelligently in school and in civil life. 

In this respect, however, efforts must center in the education of women 
in so far as it concerns the training of young women for the duties of wife 
and mother. How is the dwelling to be kept clean? How is the family to be 
intelligently fed ? How are the children to be taught^ if the women enter 
the state of matrimony lacking the most elementarv^ knowledge of house- 
keeping, cooking, and the care of children ? And how is this knowledge to 
be acquired, if girls are permitted to enter the factory as soon as they have 
reached the legal age, instead of familiarizing themselves with the principles 
of sanitary housekeeping, either in the parental or in some other household? 
It is a mistake to suppose that these are all matters that anybody knows as 
a matter of course without instruction, or that they can be acquired without 
trouble after marriage* A proper hygienic education includes a multitude 
of rules and technicalities, the neglect of which at once makes itself felt, 
to the economic, sanitary, and moral injury of the family, 

I wish to lay special stress on this phase of the fight against tuberculosis, 
because its importance is unfortunately too little recognized by the educated 
classes of society. It is my opinion that among the ci\dc activities of women, 
and women's clubs or associations, none is more important than that which 
takes this for its starting-point and has for its object to educate our young 
women to become thorough housewives, and thereby efficient guardians of 
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the public health. The decadence of housewifely lore is a more serious 
social evil than any which threatens our women, in the highest as well aa 
the lowest layers of society. Every woman, whether her thoughts be solely 
occupied with her own famDy, or she center her interests beyond its narrow 
circle in civic affairs, should realize that this h the true sphere of her social 
activity ; that this is the nucleus of the so-eaUed woman question* 

It is a satisfaction to state in this connection that during the last decade 
important results have been accomplished in this direction, and that we have 
succeeded in convincing both public and private boards of sanitation that 
this matter of developing efficient housewives is important* By the estab- 
lishment of housekeeping and cooking schools, the introduction of cooking 
lessons in the common school curriculum, the et^tablishing of ambulatory 
kitchens, the lightening of the labor of women in factories, industrial estab- 
lishments and the like, an important beginning has been made* U, in the 
future, we can succeed in popularizing a knowledge of tuberculosis, in saturat- 
ing family life with an ti tuberculous education, the chief source of tuberculosis 
will be cut off* Men will then enter public life forewarned, and the various 
interrelations among men will lose some of their dangers. The dangers 
of exposure and predisposition which we have described as incident to social 
life, will become fewer; unsanitary customs and habits, such as expectorating 
on the floor, over-indulgence in alcohol and the like, which are the most 
important lesser factors in the spread of tuberculosis^ will yield to proper 
hygienic training. 

But this most desirable object can be obt^ned only by proceeding 
^stematically according to the generally recognized rules of fighting the 
disease* The hygienic precautions to be adopted against this overpowering 
public scourge must be based on the principle that tuberculosis is an infec- 
tious disease, and that finding and segregation of patients must be the chief 
objects to be attained* It is obvious that in dealing with such a widespread 
disease we cannot expect to enforce compulsory notification and isolation of 
patienta, as in the case of cholera and the plague. For such a proceeding 
would be subversive of our entire social hfe. In addition to prophylaxij 
and the care of the well, a large proportion of our efforts must be directed 
toward the treatment and care of the sick. 

It is not infrequently contended, even at the present day, that the 
decimation of mankind by such diseases as tuberculosis is a salutary law of 
nature, a process of selection to remove the weak from the body politic. 
How short-sighted is such a theory! It is as if a man should fold his arma 
and calmly watch the spread of a fire that is threatening the entire town. 
Sympathy with our fellow-man and active efforts in his behalf are, in the 
last analysis, synonymous with intelligent, healthy egotism. To- morrow 
it may be your turn, and you will be in the same position of being obhged to 
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call oo your neighbor to help you. Hence, from the highest social stand- 
poiBtp it is indispensable to provide every possible means of curing the 
disease and caring for the patients. In fact, there would not be to-day 
this movement against tuberculosis on a large scale if the conviction that 
tuberculosis is curable had not become so generally accepted and revived 
the courage of the faint-hearted. The experience of the last ten years shows 
that it is not enough merely to care for the sick, but that as soon as a patient 
has been placed under proper treatment, a number of prophylactic and 
therapeutic measures must be carried out among the members of the family* 

The practical conclusion from the above is that wherever the spread of 
tuberculosis in social life has been sufficient to make such a procedure 
necessai^, a responsible tuberculosis-bureau should be established to form 
the starting-point for the local movement against tuberculosis. Through 
such a central bureau the whereabouts of other patients can be discovered, 
wherever there is no compulsory notification , either by voluntary notification 
or by a direct search for patients. The necessary precautions to insure 
disinfection can be instituted and supervised through such a bureau, and 
arrangements can be made for the care, either at home or at an institution, 
of the patient and those who are dependent upon him. 

In the present age and in the present state of the disease special institu- 
tions for the treatment of tuberculosis are indispensable. Tuberculosis ia 
more frequent, of greater duration, and does more damage among the popu- 
lation than any other disease; so that for practical reasons alone, it is ad- 
visable to have two kinds of institutions for the treatment of tuber- 
culosis — general hospitals and special establishments. Besides, tuberculosis 
requires special modes of treatment. Although no sure specific remedy has 
yet been discovered, the details of hygienic and dietetic methods of treatment 
have been developed in sanatoriums, so that the treatment of tuberculosis 
is now a specialty, wliich requires certain definite conditions with respect to 
location and floor-space. In addition, recent developments suggest the hope 
that the use of tuberculin may stitl further enhance the value of these 
specific features of sanatorium treatment. 

Hence special institutions for tuberculosis, sanatoriums — healing-places 
for phthisical patients, as they have been prophetically called, in view of their 
vahie for purpose of agitation — are indispensable wherever tuberculosis is a 
£&ctor. In the present fight against tuberculosis they represent a definite 
type of institution^ which cannot be replaced by any other provision, not 
even by the day-camps, the significance of which for the public health in 
^meral, and for the fight against tuberculosis in particular, cannot be over- 
estjmated. Thousands of consumptives, especially in the early stag^es of the 
cttaeasep ought lo spend several months under special education of this kind, 
both for their treatment and for their eilucation in hygiene. Although their 
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stay in the institution may not bring about an anatomical cure of the tuljer- 
culous process^ it nevertheless enables them to increase their capacity for 
work; and their hygienic education enables them, in spite of their disease, 
to ^pport their famihes for many years, having (in fact) achieved an 
"economic cure/' 

That tuberculosis is to-day the typical disease of social life is shown by 
the statistics of the last ten years, for example, in Germany, the land where 
measures for the welfare of the public are most extensively enforced* 

In Germany about one*fourth of the inhabitants^ or about 16^000,000 of 
the wage-earning population, are insured against disability. More than 
1,500,000,000 marks have already been collected from the contribution of 
employers and employed, as a reserve fund. In case of disability the Gov- 
ernment adds something: to the annuity. Hardly had scientists announced, 
during the last decade of the nineteenth century, that tuberculosis is curable 
and can be successfully treated in public institutions by hygienic and dietetic 
methods, when it was suggested that a saving might be effected in the pay- 
ment of annuities by prophylactic treatment, and humanitarian efforts were 
reinforced by the weight of economic and commercial considerations. Since 
then more than one hundred free sanatoriums have come into existence, and 
about 50,000 tuberculous workmen pass every year through these sanatoriums, 
of whom on an average 75 per cent return *' cured ^^; i. c, able to support 
their families for a long time to come. This represents an enormous social 
progress, the ultimate extent of which can hardly as yet be estimated, 
although its efficacy in preventing the breaking up of families is even now 
fully recognized. That is the result of the social policy of Emperor William 
and of Bismarck, 

Two of the most experienced representatives of workmen's insurance, 
Dr. Freund, president of the workingmen insurance of Berlin, who is with 
us, and Privy Councillor Bietefeldt, of Lubeck, express themselves as fol- 
lows on the social and financial effects of this measure: 

** After an experience of ten years,'^ said Dr. Freund, '*the contention 
that the millions spent on tuberculosis sanatoriums are out of proportion to the 
social results accomplished by the treatment of patients is no longer justified. 
No pecuniary sacrifice is too great, if it preserves the health and the life of 
thousands of workingmen and their families. Although financially the effect 
of treating women who are insured is not the same as in the case of men, 
because most women leave the insurance company when they marry, and 
because they do not engage in occupations which are taxable for insurance, 
nevertheless the health of the mother is of such enormous economic value 
to future generations of workingmen that it is safe to suppress mere technical 
doubts and to continue to treat female tuberculous patients at the expense 
of the male laborers/' 
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''The statistics coUected in the Imperial Insurance Office/' said Mn 
Bielefeldt, ''show that among 160,000 tuberculous patients treated by the 
German Compulsory Insurance during the ten years from 1897 to 1906, 
tliirty-four (34) of ever>^ 100 treated were capable, five years after treatment, 
of earning their living during various control-periods. Assuming that these 
earned an average wage of 2 marks a day, this would represent for the period 
studied the earning of approximately two hundred and thirty-five million 
(235^000,000) marks, by which the families of tuberculous workmen have 
profited, and which has swelled the national wealth. To this must be added 
a saving of four million and a half (4>500,000) marks in annuities by the 
insurance companies^ and at least four million and a half (4,500,000) marks 
(estimated) saved by the almshouse authorities on the care of the families 
of tuberculous persons. Hence the treatment of these 160,000 tuberculous 
persons in Germany produces, during the five years following the time of 
sanatorium treatment, almost two hundred and fifty million (250,000,000) 
marks," 

The effect of this concentric attack on the disease has already shown 
itself in a demonstrable decrease of the mortality from tuberculosis. Ge- 
heimrat Professor Doctor Bemhard Friienkel, of Berlin, made the following 
statement in regard to this point in a recent address : 

**In the year 1886 there died in Prussia eighty-eight thousand (88,000) 
persons of tuberculosis; in the year 1906 only sixty-four thousand (64,000), 
or, taking the ratio per 10,000 living persons— in 1886, 3L14, and in 1906, 
17,26. That is to say, in 1906 there were twenty-three thousand (23,000)— 
or 13.88 in every 10,000— fewer deaths from tuberculosis than in 1886, The 
reduction of the general mortality during a given period depends chiefly on 
the reduction of the mortality from tuberculosis. Two mutually comple- 
mentary factors contributed to this reduction: First, the discovery of the 
tubercle bacillus and the special fight against tuberculosis which followed; 
and, second, the improvement in the social condition of the working popu- 
lation brought about by the introduction of obligatory insurance/' 

In the same way the statistics which Dr. Hamel, the representative of 
the German Imperial Board of Health, will present to the Congress, show a 
like decrease in the tuberculosis mortafity for the entire German Empire 
from thirty-seven deaths in 10^000 to nineteen per 10,000 inhabitants. 

Experience therefore sufficiently shows the close connection existing 
between tuberculosis and our social life; how unfavorable social conditions 
favor the spread of the disease, and, on the other hand, how progress in 
social improvement limits its field. We can say: Every nation has the 
tuberculosis which it deserves ; at the end of the twentieth century the social 
qualities of peoples will be judged by their relation to tuberculosis. 

But is it not a sign that we are waking up to our social duties— this 
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gfttbering in the City of Brotherly Love of men from every part of the world 
who have won distinction both in scientific and in practical ways in the 
field of tuberculous? And need I remind you of the great practical aupport 
given to the social movement by some of your great men of affairs— the 
support of Carnegie, Rockefeller, Blumenthal, Higginson, Frickj Henszey, 
and othem, and, above all, of Henry Phipps, who has identified himself with 
the crusade against tuberculosis? Verily, tuberculosm is the social disease, 
but, on the other hand, tuberculosis federates the world. 

Many objections were at first raised against workingmen^a insurance in 
Germany ; but the results aimed at and partially achieved in the fight against 
tuberculosis by the new institution have done much to render it popular. 
Since it is a recognized political principle that the relief of disability, due to 
disease, is a proper function of government, and since tuberculosis is a social 
disease of our time, workingtnen's insurance is about to become practically 
an insurance against tuberculosis. But this institution cares only for the 
working-classes. I ask: Where shall we look for leading spirits, far-sighted 
enough to read the signs of the times and throw open the benefits of this 
insurance agamst tuberculosis to the great middle class as well ? 

In conclusion I shall quote, with their permission, the utterances of a 
few experienced men, who occupy the front rank in the fight against tuber- 
culosis in Germany, 

Becretary of State von Moellcr of Berlin, acting Chairman of the Red 
Cross Antituberculosis Association, ^Tites as follows; 

'* Nothing short of complete stoppage of all the sources of tuberculosis 
will cut the ground from under this worst of all diseases among the people, 
and eliminate it entirely from the list of human ailments, as was done in pa^t 
centuries in the case of the severest plagues, such as leprosy and smallpox, 
whenever the behests of science were obeyed*" 

The war against tuberculosis can be successfully carried on only by 
improving the general condition of the people, as has been done in a moat 
gratifying manner in Germany during the past twenty to thirty years. 
The scale of life has gone on improving almost uninterruptedly, the improve- 
ment being most noticeable in the food-supply and dwelling-houses. A 
still further improvement was introduced about ISSO by the systematic 
medical care of the working classes through the agency of sickness and 
accident insurance, which, through the aid they render, relieve the most 
acute suffering incident to loss of work on account of sickness. 

In the year ISQl disability insurance (Invaliden-Versicherung) came into 
being, and, in addition to paying annuities to disabled m^orkmen, has pro- 
duced an enormous reserve fund, which already exceeds 1,500,000,000 marks, 
and bids fair to increase still more in the future* About one-third of this 
sum is available for loans to facilitate the erection of charitable institutions^ 
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etc. This promotes, first of all, the building of good dwelling-houses for 
workmen J and also of convalescent homes and sanatoriums, especially hastitu- 
tions for the treatment of tuberculosis* Without the enormous capital 
derived from workmen's insurance the astonishing development of the various 
institutions for the cure of tuberculosis would not have been possible. In 
this way disability insurance has become a blessing to patients and their 
families far beyond the original purpose of securing modest annuitiea, and to 
the public at large a means of prevention ; because sanatorium-treatment, 
by trainuig the inmates in habits of cleanliness, tends to spread a knowledge 
of hygiene broadcast among the people. 

Since it has been possible by twenty years of persistent labor to diminish 
the mortahty of tuberculosis in the German empire by more than one-half, 
it is reasonable to hope for a still further limitation through the constantly 
growing intensity of the fight wag^d by the Government against the disease, 

We may, therefore, look forward to still better results in the future; but 
far from resting satisfied with what has already b^n accomplished, we must 
carry on the good fight with indefatigable zeal and watchfulness. This 
cannot be achieved by persistent effort alone, but requires, like any other 
war, money, money, and again money. May those who have helped so 
liberally in the past not grow weary of well-doing, and may the number of 
their emulators continue to increase. 

Town Councillor Samter, of Charlottenburg, Superintendent of the 
Staedtische Wohfahrsamt, writes: 

*' If the fight 18 to be taken up all along the line and an effective warfare 
w^aged against tuberculosis as a national disease, it must not be allowed to 
depend on the accident of some rich man occasionally being willing to furnish 
the sinews of war. The fight against tuberculosis is so many-sided, and 
requires so much capital, that it far exceeds the resources of a single individ- 
ual or even of private associations* Wc must find broader shoulders to 
support the load. The duty of carrying on this war at the present day rests 
logically w^ith municipal governments, 

** Their activities in various fields are already so extensive, such aa the 
care of the indigent, the public health, the supervision of the young, and the 
social control of those who are economically weak, that they should also 
naturally embrace the fight against tuberculosts. They alone are in a posi- 
tion to concentrate all the forces necessary to win this fight, and thus to 
become central bureaus for an organized movement against tuberculosis in 
the interests of all members of the community, 

** Whether they shall carry out the details of the movement themselves, 
whether they shall build their own institutions and public dispensaries, or 
merely stimulate such endeavors by their moral and material support, must 
depend upon local conditions. The important point is that there shall be in 
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every community some individual or body competent to carry on the fight, 
clothed with full authority, and equipped with the necessary capital to work 
hand in hand and shoulder to shoulder with all other organizations, whether 
public or private. Not until the movement is established oo this broad 
basis may we expect any genuine results/* 

Mayor Piecq, of Muachen-Gladbach, writes: 

"'Live and let live^ should be the motto of all good social workers. 
Any kind of ci\dc association for the care of the public, provided it is free 
from the taint of amateurishness and playing at charity, is equally beneficial 
to the employed and to the employer. Every step taken for the betterment 
of living conditions helps to check the spread of tuberculosis. Social insti- 
tutions should be accessible not only to the lowest classes of the population, 
but, if possible, to all layers of society — for a consideration in the case of the 
well-to-do. In this way the social capital of the entire population will be 
very materially increased.*' 

Dr. Laquer, of Wiesbaden, has sent me the following observations: 

*'The fight against tuberculosis has strengthened the social sense of the 
people and of its leaders, and has set fresh goals for altruism. It has focused 
the effort of nations, social classes^ employers and employed, physicians and 
laymen, on a common social ideal. It has rendered the individual as well as 
the mass of the people, which at bottom are anti-social and egotistical, both 
capable and ready to help indulgently and companionably. It has called 
into being a new feeling by assembling in Germany, for example, more than 
40,000 human beings every year in sanatoriums; or, in other words, uniting 
them in a common striving for hygienic perfection; it has taught those who 
are weary and heavy laden the workings of the state , of the parish, and of 
insurance institutions, by showing the monumental results accomplished; 
it has drawn the sting of capital and has freed the lower classes from the 
sense of being abandoned in their hour of greatest need and danger. Every 
improved and cured tuberculosis subject becomes a propagandist of social 
doctrines. The sight of children departing from the railroad station to join 
vacation-colonies in forest retreats or convalescent homes is inexpressibly 
touching, and acts like the reading of a Gospel more powerful than the 
Sermon on the Mount," 

In closing, I ^^ish to make an appeal for the universal establishment of 
sanatoriums for children. Whatever we do for the children, is for the good of 
future generations. The fight against tuberculosis is in the last analysis an 
education of the people in social hygiene, and every kind of education should 
begin in childhood. There is, besides, a deeply rooted desire in the humaji 
heart to take care of the children. The best way to arouse a love for one's 
neighbor is by an appeal in behalf of the little ones. It offers the most 
effectual means of overcoming the reluctance of the selfish. The enemy may 
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invade thy camp to-morrow. Tuberculosis may attack thy family; thou 
couldst never know that one of thine own beloved children might not some 
time die of this dread disease; therefore think of thy neighbor. If not from 
altruistic motives, think of him for thine own sake, remembering that thy 
fellow-man has it in his power to transmit the danger to thee. Think of 
this and be public-spirited. Be a good neighbor! That is the social religion! 
But if a man, in spite of all this, can look upon the sufiFering of the people 
and of little children without a feeling of compassion, let us begin a fight 
against him, as we do against tuberculosis itself. He is an enemy of the 
people! An enemy of social life! 
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Before engaging in battle the generals who direct an army ought to in- 
form themselves as accurately as possible concerning the positions occupied 
by the enemy whom they are about to attack, his numerical strength, the 
range of the artillery that he can bring into action, and his bases of supply- 
To obtain this information is the duty of the vanguard and skirmishers. 
If these branches of the service neglect their duty and permit the enemy to 
surprL?© a camp or fortified place, the battle usually ends in the defeat of 
the defenders. History tells ua that beleaguered cities almost always 
fall into the power of the besiegers. 

The same may be said to be true of tuberculous infection* When it 
has once established itself in a sensitive organism, and has begun its ravages, 
the body finds it very difficult to get the mastery of the invading microbes. 

That ia why the question of early diagnoais is extremely important in 
tuberculosis; and since we now know that most tuberculous manifestations, 
even those which affect the lungs, are more readily cured if they are dis- 
covered early, and suitable treatment is adopted, clinicians as wdl as in- 
vestigators should direct their efforts toward increasing the number and 
effectiveness of the available means of information* 

The problem is exceedingly complex, because the tuberculouE infection 
remains latent for many years, during which time it is compatible with all 
the appearances of perfect health* The physician's suspicions, as well as 
the patient ^s, are usually aroused by the sudden appearance of morbid symp- 
toms, which are often exceedingly grave, following frequently some infec- 
tious disease, such as influenza, measles, variola, whooping-cough, typhoid 
fever, mumps, or rheumatism; or developing insidiously in the wake of some 
digestive trouble or other chronic disease, such as diabetes, kidney trouble, 
cardiac or mental disease (epilepsy, dementia), malignant tumors, and the 
like. It often happens that nothing has previously occurred to call atten- 
tion to the initial stage of thebaciUary invasion, and in order to discover, or 
even suspect its origin, the history of the case has to be traced back to 
some remote anterior date. 

iFBC* vot.— 3 65 
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At the Veterinary Congress in Casael, in 1903, Von Behiing stated that 
the development of tuberculosiB in the adult is always the result of infection 
in childhood, which in the great majority of cases is caused by the ingestion 
of milk from tuberculous cows. We now know that this view is much too 
sweeping, and finds contrailiction in a mass of clinical and experimental 
facts. It is, indeed, as untenable as the opposite view, advanced by Robert 
Koch, that tuljercle bacilli of bovine origin are entirely innocuous to man* 
The investigations and experiments that have been carried on in various 
countries, since the astounding communications of these eminent authorities, 
have abundantly proved that man, particularly during eariy childhood, 
is capable of contracting bovine tuberculosis through the digestive tract- 
These investigations have shown that at every period of his existence man 
may be infected by the tuberculous virus, and that the most important 
factor in the spread of tuberculosis undoubtedly is direct transmission from 
man to man, by way of either the alimentary or the respiratory tract, of 
bacilli that have recently escaped from the organism of a tuberculous 
patient. 

Other recent investigations have shown that persons with latent 
inherited lesions are extremely liable to subsequent reinfection. They are, 
in a sense, in a state of anaphylaxis, which reveals itself either by their 
power of reacting to tuberculin, or by the severity of the symptoms which 
they display when they are exposed to a fresh infection, or subjected to 
renewed experimental inoculations. These subjects, moreover, present 
peculiar phenomena, which Robert Koch was the first to observe in the 
guinea-pig, and w^hich also occur in cattle. When an animal that is ^ready 
tubereulous becomes reiniected with tuberculosis, the disease always pur- 
sues a chronic course, and never exhibits the acute form w^hich is observed 
After a primary virulent inoculation. The same appears to be true of man. 
Successive reinfections apparently increase the resistance of tuberculous 
subjects, because the disease progresses more slowly; but this is only appa- 
rent. In reality, every reinfection b a fresh attack on the integrity of the 
defensive forces of the organism, and experiments have shown that the 
resisting power diminishes in direct proportion to the intensity and number 
of reinfections that occur. On the other hand, it appears to be an estab- 
Ushed fact that individuals who have previously suffered from tuberculosis, 
m indicate<i by healed tuberculous lesions, and who do not react to tuber- 
iltn, have, by reason of their recovery, acquired an increased resistance 

fresh tuberculous infections. This relative immunity is observed with 

mill frequency, as pointed out by Marfan,* in patients who have had 

rofuta, and in those who have recovered from lupus* Even before that 

ne Hazin had noted the slower progress of pulmonary tuberculosis in 

^ofuloua subjects. It is a well-known fact that healed tuberculous lesions^ 

* Aitihiv^ G^n^mleB de M^eclne, voL i, pp. 423 and 575, 18S6, 
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transformed into fibrous, calcareous nodules, are very frequently found 
at the autopsy table in old persons and iii individuals who have died of some 
accident. Brouardel found them in one-third of the subjects at the Paris 
morgiie. The same result was obtained in an investigation conducted 
by the Imperial Health Office of Berlin, and appears in the statistics of Orth 
and Grawitz, those of Birch-Hirachfeld, and many others* It is probable 
that in moat of these individuals the infection remained latent for a number 
of 3^ara^ and was never suspected in many of them, in spite of the fact that, 
at various periods of their existence, they were undoubtedly exposed to numer- 
ous opportunities for reinfection, which, however, proved without effect. 

Experiments tend to show that this relative immunity may be produced 
in certain cases in animals. If young or full-grown animals of the bovine 
gpecies are fed with virulent tubercle bacilli and then isolated, so as to pro- 
tect them against reinfection, they continue to react to tuberculin for a 
certaio number of months, after which the reaction thaappears; and if, when 
the animals present every sign of recovery, an attempt is made to reinfect 
them, either by associating them with other tuberculous animals or feeding 
them virulent products of the bacilli, or even by injecting into a vein a dose 
of bovine bacilli which proves fatal to control animals in a few weeks, it is 
found that they resist the infection; that their resistance to both natural 
and artificial infection persists without weakening for about a year, and 
in certain cases even longer. 

Although as yet w*e cannot positively affirm that there is a true immunity 
to tul>erculosis, it must nevertheless be admitted that it is possible to increase 
the resistance of animals, as well as of human subjects that have gone through 
a benign attack of tuberculosis, by isolating them and protecting them 
against every possible source of infection until complete recovery from their 
primary attack has taken place* It is, therefore, of the utmost importance 
to ferret out the initial bacterial invasion as soon as possible after the lym- 
phoid stage. Indeed, the researches of Weichselbaura and his disciples, 
L Bartel and Neumann, as well as those which I carried out with C, Guerin, 
indicate that genuine recovery is possible only when the infection remains 
limited to the lymphatic glandular system. Later, when other organs have 
been attacked, the tuberculosis may continue to remain latent for a variable 
length of time, but it is no longer susceptible of recovery and is a perpetual 
menace to the organism. 

Not only do the above considerations demonstrate the extreme import 
tane^ of early diagnosis in the case of individuals already infected, but 
there are, in addition, considerations of a social character which should 
urge us to discover as soon as possible all tuberculous patients living in 
crowded places. The chances of tuberculous infection should be reduced 
to a minimum in these places. To accomplish this, isolation or educa- 
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tion of those who expectorate bacilli is not enough. If we wait until the 
tuberculosis is of the open variety before beginning tlieir isolation and 
education in hygiene, it will be much too late. By that time the home, 
the workshop, the counting-room and the factory are contaminated- It 
is much more difficult to put out a fire when it has spread to an entire dis- 
trict than when it is confined to a single house; it is still easier to extinguish 
a spark, if it can be caught before it has started a conflagration, 

Eahly Diagnosis; Clinical Signs. 

Since the presence of Koch's bacillus in organs affected with tuberculosis, 
or in the sputa of patientB^ cannot by any means be regarded as an early 
eign of tuberculosis^ it naturally follows that the clinical means of examina- 
tion were the only ones available until up to within a few years and were 
as numerous as they were inaccurate. While it cannot be denied that some 
of them are of great value, and must always be scrupulously employed, it is 
more because they enable us to locate the tuljerculous lesions than on 
account of any value they may have in determining their specific nature. 
They are more or less probable signs and yield excellent results in the hands 
of practised chnicians, but none of them are capable of supplying the cer- 
tainty which we need. Nevertheless, the information which they supply 
ia not to be neglected. They furnish us with a collection of data which 
may not have the dignity of proof; but^ on the other hand, are more useful 
in determining the exact seat, extent, and gravity of the lesions than ai^ the 
absolute proof themselves. They should therefore be sedulously cultivated 
and perfected. 

Among clinical signs that should be sought for with the greatest atten- 
tion, that which deserves to be mentioned first is instability of the body- 
temperature and asymmetry of the inspiratory movements (Grancher's 
sign). The irregularities of temperature, observed after alternations of 
slight fatigue and repose in persons normally fever-free, indicate a functional 
disturbance of the nutrition, which, in the majority of cases, is associated 
with beginning tuberculosis. Fenzoldt, Daremberg, Chuquet, Ott, Holm* 
sen, Landouzy and Barbier deserve the credit for calling our attention to 
the importance of this sign* In general, the thermic equilibrium is disturbed 
in tuberculous individuals before any other manifestation make^ its appear- 
ance* An hour's walk is enough to produce an elevation of temperature 
of from four-tenths to five-tenths of a degree (Centigrade). Observations 
tJiken at short inter\^al3 during several periods of twenty*four hours, day 
and night, may put the examiner on the track of a suspected diagnosis. 

By Grancher's method of delicate auscultation it is possible to recognize 
pulmonary tuberculosis in its germinating stage. Instead of attempting 
to define all of the noises which the ear is capable of perceiving— inspiration, 
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expiration, rdles, and the like — he confines himself solely and exclusively 
to auscultating the inspiration, and to comparing, under the two clavicles 
and in the supraspinous fossie, the inspiratory sound on both sides of 
the chest, ignoring all other auscultatory phenomena. The two inspirations 
should produce on the ear exactly the same sensations of amplitude and 
softness charactemtic of the vesicular murmur. If there is a perceptible 
difference, if on one side the sound la more feeble, or harsher, or interrupted 
(staccato), there is a lesion at that point. 

We must bear in mind, however, that even this sign is too tardy. The 
information which it supplies may be extremely valuable for revealing a 
pulmonary tuberculoeis at the beginning of the first stage ; but the informa* 
tion, nevertheless, is not in time to protect the patient against every possi- 
bility of reinfection during the initial stage of the bacterial invasion. 

The same objection, in a very much greater degree, applies to the so-called 
pretuberculous albuminuria of Teissier, to the albuminosuria of Ott, and 
to the blister-test of Rogd and Josu4^ which, in the case of a tuberculous 
subject, shows an almost complete absence of eosinophiles in the serum 
obtained from the blbter, and the presence of cells with exce^ively swollen 
nuclei, known as dropsical cells. 

A. Robin and Binet's method of measuring the gaseous interchange, 
or respiratory chemism, is equally unsatisfactory, and for the same reason. 
Besides, the increased oxygen consumed and the amount of carbon dioxid 
eliminated by the lungs are not appreciable, until the lesion in the thoracic or- 
gans is already qmt^ extensive. Another defect is the difficulty of the method^ 
and the interpretation of the findings is even more difficult than the technic* 

The diazcNi^action in the urine, after Ehrlich, gives positive results only 
in acute cases of tuberculosis and in the advanced stages of chronic forms* 
It is of no value whatever for early diagnosis, and is, besides, quite frequently 
observed in other diseases which have nothing in common with bacterial 
invasion* The reaction is neither specific nor constant. 

The various methods of exploring the thorax— pneumography — after 
Hirtz and Brouardel, and radioscopy and radiography, interesting as they 
are for determining the tuberculous localizations, can only reveal the exist- 
ence of lesions which are already so old and extensive that there is slight 
chance of recovery, even if the patient is isolated at once* Nevertheless, 
radioscopy is extremely valuable for discovering disease of the tracheo- 
bronchial glands, for localizations and indurations at the apices, or for dis- 
covering pleural effusions; hence the information which it is capable of 
affording should never be neglected* In the hands of expert operators, 
such as Bouchard, B^ldre, Rosenfeld, Rumpf, Ldvy-Dorn, or Williams, 
it has peached such a degree of perfection that it may be considered a com- 
paratively early method of investigation in many doubtful or merely sus- 
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Tba wmk wtnA ham bem reoenlly done by b^etefiolppsls lias bmugjbl oat 
ssrml mefa oseibods, i>i^ BOtne of tfaeiti are bo seiBitiYe und so aonuate, so 
riaifh in tlieir appKeataoOy and at the aaine time ao eoMinij faaimlea^ thai 
Me eoold tmrdlf hope far a greata^ degree of perfectaoii. 

BA^^rmoiicorr. IxocuiATioif. S^him Reactioks, CrrcKDUGyosis. 
Baaprr-GEifGOtT ReACiio?r. AcmrAiioir of Cobba Yenoic 

Among these diapiostic iDetbods which laboratorj researches ha^ve given 
WB, iBcfa as MenniMfia^iosis and cirto^diagnosis, bactmoecopj, the Bordet- 
Oeogm leai^ttoii, the aetlvatloti of cobra v^som, aod experimental inocu- 
hliofi, fiie, iKtrictly if>eflkiiig, laboratoiy procedures; while others, which 
have tor their obj^l a study of the general or local reactions of the diseasod 
orsMlieeted orgaiusm to tuberculin, or to the tubercle bacillus itself (opsonins), 
am true clinical procedures. 

Bftcteriotpopj is the direct search for the tubercle bacillus in the juices 
of the organmn or in the blood. It must be regarflefi as an exceptional 
methofi, because, even in the case (»f aero-pleural effusions, the bacilli are 
diitcovcr^i at the moat in 2 per cent, of the cases (Netter). It is so persist^ 
ently ncgniive iti the ease of the blood that there is nothing gained by 
using it for the study of that fluid. The ingenious method of indirect 
bacterioscopy, known, aince thfi work of Joui^et, as inoscopy, in which the 
blood is centrifugated i^ter the fibrin has been artificially digested or rendered 
incoagulable by means of various procedures (washing with 3oda, after 
Bezangon, Griffin and Philibert; the leech method of Lesieur), is so delicate 
in its appti ration, luid fruiiglit with so many errors on account of the presence 
of otber aeid-fast^ non*tubcrculous bacilli, that its results cannot be inter- 
preted with irulTicicnt iwcuracy for clinical purposes. The same is true 
of other methods of bacterioflcopy, based on a previous hemolysis of the red 
bkxKl-cella (alcohol-liemolysis of Loeper and Louete, hydrobemolysis of 
Nattar^ Larrier and liergoron). At the beginning of a tuberculous infection 
the bafilli nro fio few in nufnV)er in the blood and in serous exudates that there 
ift no pombitity uf finding thejii in these fluids. 

Experimental inoculation, on the other hand, may be employed with 
advantage in certain cases; but its verdict is delayed too long— at least six 
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to eight weeks. Nevertheless, it is the most positive method we possess for 
confirming the tuberculous nature of purulent fluidj of cerebrospinal fluid, 
of urine, or of peritoneal, pleural, pericardial^ or articular exudates- 

Recently Nattan Larrier devised a most ingenious artifice which greatly 
simplifies the technic of this procedure, and shortens the time that miist 
elapse before the result is known. It consists in inoculating suspected pro- 
ducts into the base of the mammary gland of a female guinea-pig that is 
suckling young. U these suspected products contain virulent bacilli, the 
latter multiply with great rapidity in the mammary gliind, and may be found 
in abundance in a drop of milk expressed from the gland on the fifth, or 
at the latest, the tenth day after the inoculation. Unfortunately this method, 
excellent as it is for establishing the nature of a serous effusion or an abscess » 
is not available for the early diagnosis of glandular or pulmonary tuber- 
culosis. It therefore does not fill our most pressing needs. 

Soon after F. Widal had published his important clinical and experimental 
investigations on the agglutmation of the bacilli of Eberth by the serum of 
typhoid patients, S. Arloing and J. Co urmont studied the same agglutination- 
reaction in tuberculous patients with respect to the bacillus of Koch, To 
obviate the difficulty, resulting from the fact that this bacillus in artificial 
cultures is always non-motile, collected in dense masses and difficult to 
emulsify, they succeeded in cultivating a species capable of giving homo- 
geneous cultures, slightly turbid and capable of agglutinating. It is found 
that serous fluid or serum, obtained from tuberculous subjects, frequently 
contains a substance capable of agglutinating this variety of tubercle bacillusi 
the virulence of which is considerably modified. This agglutmating sub- 
stance is found in about 75 per cent, of the cases; it is usually absent in 
advanced cases (cavities, degjenerative foci, purulent peritonitis, empyema), 
and seems to be more abundant in those whose resistance to the tuberculous 
infection is greater. The serum reaction, therefore, has the advfmtage of 
being positive when the lesions are discrete or unsuspected clinically, i. e., 
precisely in those cases in which the methods of diagnosis so far considered 
do not yield any information of value. 

Ten years have passed since the first communication by S. Arloing 
on this interesting method.* Its accuracy was at first hotly contested, 
especially in Germany, To-day its real value is generally admitted. For 
various reaaons, however, principally because it requires a delicate technic and 
the results are frequently chfficult to interpret, it has not been generally 
adopted. On the other hand, it has been shown that its results are occasion- 
ally misleading, because reaction is influenced by certain pathological states 
— Buch as typhoid infection— and by certain drugs (the salts of mercury, the 
cacodylates, eucal^'ptol^ guaiacol, creosote)* It often fails in cases of surgical 
* Ck>mpi€fl Rendus de l^A^cad^mie des Sciencea, May 9, 16, and 31, 189$, 
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tuberculosis and in yoimg children* But the greatest obstacle to its general 
employment is that it necessitates a special type of bacilli, the pathologic 
properties of which have been profoundly modified by homogeneous cultures. 
Cyto-diagnosis after Widal and Ravaut has even more serious objections. 
This method, wliich is based on the determination of the cellular elements 
contained in sero-fibrinous effusions, is of value only in determining the exact 
nature of a pleurisy, of a pericardial, peritoneal, or articular effusion, of a 
hydrocele, or of the cerebrospinal fluid in the case of suspected meningitis » 
But in these special cases it afifords a simple and elegant means of information 
to the clinician. The procedure consists in centrifugating the various fluids 
obtained by puncture, after removing the fibrin if any is present. The 
precipitate is spread on a slide, dried in the air or m the autoclave, fixed 
in a mixture of equal parts of alcohol and ether, and stained with hematin- 
eosin, Uima*s polychrome blue, or Ehrlichia triacid stain. Slides prepared 
in this way, in the case of tuberculous exudates, contain a great abundance 
of lymphocytes; while the polynuclear leukocytes are absent, or present 
only in very small numbers. The latter, on the other hand, are in excess, 
or exclusively occupy the field, when no tuberculous infectioti is present* 
The preponderance of lymphocytes in an exudate is a reliable sign that it is 
of bacillary origin: but, although the method is both accurate and trust- 
worthy, it does not furnish the essentials of an early diagnosis. 

The reactions which have for their object to reveal the presence of anti- 
bodies or other substances, which are found only in the blood of individuals 
recently infected by the bacillus of Koch, have much greater scientific pre- 
cision* At present we know of two such reactions: One, that of Bordet* 
Gengou, is based on the phenomenon of deviation of the complement (Kom- 
Dlementablenkung) ; the other, which I recently brought forward, is based on 
tion of cobra venom by the serum of tuberculous subjects, and fixation 
by tuberculin or tubercle bacilli of a lipoid substance analogous to^ 
al with, the lecithin contained in the serums, 
-Gengou 's reaction is obtained in the following manner: After 
*rum from a goat or sheep, which is hemolytic for the red blood- 
^bit, some of the latter are washed and freed from every trace 
!ans of several successive centrifugations in physiological salt 
ber of narrow tubes are filled with variable quantities 
* studied, which is supposed to be obtained from a tuber- 
id a fixed quantity of an emulsion of tubercle bacilli, 
Y homogeneous as possible and obtained from a recent 
3 added to each tube, beginning with a very small dose 
nost) of fresh guinea-pig serum (containing the alexin or com- 
* tubes are then placed in the autoclave for two hours and 
I time to time for the purpose of mixing the contents. Finally, 
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there is added to each tube a drop of a 5 per cent, dilution of washed red 

blood-cells from a rabbit, and 0.2 c.c. of goat or sheep serum, which is hemo- 
lytic for the blood-c^lts of the rabbit, and has first been rendered inactive 
by heating half an hour at 58° C. If the serum from the supposed tuber- 
culous individual contains antibodies^ the latter will fi^ the alexin or com- 
plement of the fresh guinea-pig serum on the tubercle bacillusj and the alexin 
or complement having thus been deviated, the hemolytic serum, which has 
been rendered inactive, becomes incapable of heraolyzing red cells from the 
rabbit. On the other hand, if the serum of the suspected individual does 
not contain antibodies, no deviation of the complement of the guinea-pig 
serum on the tubercle bacilli takes place^ and the complement remaining 
free in the mixture activates the hemolytic serum (to the red blood-cella 
of the rabbit) and hemolysb occurs in a few moments. 

It is evident that this method can give results only when the serum is 
obtained from an individual whose organism is still defending itsdf vigor- 
ously against a recent tuberculous infection by the production of antibodies. 
From this viewpoint it is extremely interesting, since it shows an active 
battle against the infectious agent. Unfortunately, it has the disadvantage 
of necessitating very delicate manipulation, and of being beyond the reach of 
most physicians on account of the technical skill and the time required- 
Finally, what is more important, it gives absolutely negative results in pa- 
tients in whom the infection is intense or threatens to run a rapid course. 
It appears, therefore, to have more interest as a prognostic sign than as a 
means of confirming a doubtful diagnosis. 

The method of activation of cobra venom is still so recent that it is too 
early to give an opinion in regard to its practical value. Nevertheless, 
there is reason to think that, although it is destined, like the preceding, to be 
only a laboratory method, it may render important service at least in the 
study of tuberculosis. It is based on the following principle: Certain 
serums, even when they have been rendered inactive by an exposure of one- 
half hour to 58^ of temperaturei possess the property of conferring upon 
cobra venom the power of dissolving red blood-cells {previously washed 
and freed from serum) of various species of animals, even when these same 
cells are not dissolved by the venom alone* Since the work done by the 
Ehrlich school (P, Kyes, H, Sachs) we know that this activating action on 
serums is due to lecithin, or hpoid substances analogous to lecithin. Leci- 
thin is capable of combining with the venom to form lecithide, which is 
soluble in water, insoluble in ether, and capable by itself of producing 
hemolysis. In collaboration with my students, L, Massol, C. Gu^-in, and M. 
Breton, I discovered that the serums of animals spontaneously tuberculous 
or susceptible to the infection (man, beef, hog) are never capable of con- 
ferring hemolyzing properties on venom when the serum is obtained from 
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subjects who are entirely free from any tuberculous l^ion* Serums obtained 
from tuberculous subjects, provided they are neither febrile nor cachectic, 
constantly activate the venom and render it hemolytic, Converselyp the 
sexum of the horse, dog, rat, goat, sheep, and rabbit are always active, and 
these species take tuberculosts with great difficulty, either by natural infect 
tion or experimental inoculation* 

On the other hand, I have shown * that emulsified tubercle bacilli from a 
recent culture, and tuberculin prepared by precipitating with alcohol in the 
cold from glycerinated bouillon cultures, possess a great avidity, and fix 
this substance which activates venom, and w^hich is contamed in the serum 
of tnberculous human beings, cattle, and hogs. 

This fixation-reaction becomes evident when baciUi of tuberculosis are 
brought in contact with the activating serum (on cobra venom), and kept 
exposed in the autoclave at 37^ C. for two hours. If to this mixture washed 
red blood^cells and a very small quantity of cobra venom (0,5 c.c, of a 1 :5000 
dilution in physiological salt solution) are added, no hemolysis takes place, 
although it occurs in a few minutes in a mixture of activating serum, red 
blood-cells and venom, if the activating serum has not previously been 
brought in contact with tubercle bacilli or with tuberculin. In my experi- 
ments neither the serum of healthy new-born infants, nor that of healthy calvea 
or hogs, was ever found capable of activating the venom. In tuberculous 
animals of the same species activation appears only at the beginning of a 
tuberculous infection, or w^hen the iniection has not yet produced marked 
organic disturbances. It never occurs during the febrile period, nor in 
cachectic individuals. It can be made to appear artificiaUy in healthy 
animals, either by an intravenous injection of tubercle bacilli, or two intra- 
venous injections of tuberculin, repeated at interv^als of four to five days. 

These facts are vejy suggestive. They indicate that the activating 
substances (lecithin or lipoids of a similar nature) which exist in the serum 
of tuberculous subjects play an important part in the defense of the organism 
against tuberculous infection. Their very early presence is a sign of this 
infection; their disappearance after they have been present coincides 
with the febrile period, or with an aggravation of the morbid symptoms. 
It is probable that we shall shortly determine the relations that exist between 
these substances and the clinical course of tuberculosis. At all events, they 
deserve further study. 



The Opsonic Index. 
It cannot be denied that the procedures that I have discussed so far are 
hardly suitable for bedside work. The technical difficulties in the way 
of their employment, and the fact that they have a theoretical, rather than 
* Comptes H«ndu« de rAcadStni^ des Bcieoces* March 30 BJid Huf 23 , 1908. 
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a practical scope, are not calculated to bring them into favor with clinicians, 
who quite property demand simpler methods. To them it seems more neces- 
sary that a method should reveal the probable nature of a suspicious lesion 
in a short time, than that it should have a high degree of diagnostic pre- 
cision. 

Accordingly, A. E. Wright proposed about four years ago to measure the 
opsonic index of the blood of persons supposed to be suffering from tuber- 
culosis by comparing it with the opsonic index of the blood of healthy 
subjects. The researches of this investigator had already shown that in 
persons with tuberculous lesions the polynuclear leukocytes engulf the 
tubercle bacilli in much larger numbers, all other conditions being the same, 
than do the polynuclear leukocytes of normal individuals. The tech- 
nic employed for measuring these phagocytes in vitro consists in obtaining 
at the same time, from the healthy control subject and from the suspected 
subject, about 1 c.c. of blood, from which the serum is separated either by 
centrifugation or by allowing the coagulum to form slowly. A few drops 
of healthy blood are mixed with 2 c.c. of physiological salt solution con- 
taining 0.5 per cent, of sodium citrate. After repeated washings and centri- 
fugations, the serum-free leukocytes are then removed by pipette, and at 
once mixed with a very dilute emulsion of tubercle bacilli, obtained from a 
recent culture, and an equal quantity of suspected serum. This mixture 
is placed for twenty minutes in an incubator at a temperature of 37°. It is 
then spread as evenly as possible on slides, which are stained in the usual 
manner with Ziehl's fuchsin and methylene-blue. Identical preparations 
'are then made of a mixture of washed leukocytes and tubercle bacilli with 
healthy, instead of suspected serum, for purposes of control. The average 
number of tubercle bacilli contained in 100 leukocytes is then counted in both 
mixtures. The proportion between the number of bacilli ingested and the 
number of leukocytes counted in each group of slides represents the measure 
of the opsonic index. 

In tuberculous individuals this index is usually less than 0.9, while in 
healthy individuals it ranges from 0.8 to 1.2. The variations observed in the 
same subject afford exact information in regard to the patient's condition, the 
index rising as the resistance to the tuberculous infection increases, and, 
on the other hand, falling or remaining persistently low as the resistance 
weakens. This method, which is used quite freely by a number of clinicians, 
is interesting as affording a means of observing the effects of medical treat- 
ment and the sanatorium regime; but the technic is extremely delicate, 
and the results are often so difiBcult to interpret that there is little hope of its 
proving useful in establishing an early diagnosis. 

For these reasons clinicians prefer to resort to the use of tuberculin, 
which is much more reliable and more truly specific. It was introduced 
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eighteen years agp into medical science and practice by the illustrious Robert 
Koch. 



The TuBERcuiJNg, 

The term ^' tuberculin'^ is now applied not only to the glycerinated ex- 
tract, originally obtained by Koch by evaporating down to one-tenth of the 
original volume bouillon-cultures of tubercle bacilli previously steriU^ed 
by moist heat and filtered through filter-paper, but also to a number of 
analogous substances isolated from the same cultures by Koch himself, or 
by other investigators using various procedures. The nomenclature of 
these tuberculins has become exceedingly complex. Those which have been 
studied more than any others^ except the old tuberculin or lymph of Koch, 
are the tuberculins TA, TO, TR, tuberculocidine of Klebs, oxytubercuUn 
of Hirschfelder, and the tuberculins of Denys, Weyl, Vetielyi de Schweinitz, 
Dorset, and Beraneck, 

As a matter of fact, the active substance is practically identical in all 
these various tuberculins. It is a proteid, the chemistry of which has not 
been determined, but which is readily purified by repeated precipitation 
and washing in 60 per cent, alcohol, beginning with the crude glycerinated 
lymph* I succeeded in obtaining it in its maximum activity by concen- 
trating cultures in vacuo instead of sterilizing them by heat. They are then 
Eltered through several layers of thick paper and treated with five volumes 
of alcohol at 60*^. The dried extract thus prepared is then purified by 
dialysis, thus eliminating the salts and the peptone. The final product, 
which is very soluble in water ^ has a toxicity almost ten times as great as 
that of the first alcoholic precipitate, and a hundred times that of crude 
tuberculin. The toxicity is measured by means of intracerebral inocu- 
lation in a liealthy guinea-pig. As a rule, O.S mg. of this purified tuberculin 
auffices to kill a healthy guinea-pig weighing 500 grams, while it requires 
8 rag. of the first alcchohc precipitate to accomplish the same result. 

Von Bergmann was the first to employ Koch's tuberculin as a means of 

diignosing a tumor of the check which was suspected to be of a tuberculous 

tmture (1890); but Koch had previously determined that the sj^ecificity 

of the substance is indicated by two characteristic phenomena, namely, 

a general febrile reaction and a local digestive action on tuberculous foci. 

When I centigram of crude tuberculin is inoculated into a tuberculous 

subject, these phenomena are so intense that they constitute a real danger; 

ihey bring about a mobilization of the bacilli which sometimes 1ea<.ts to rapid 

r^ne rill i nation of the process or the recrudescence of old foci that had almost 

jecome cicatrized. These dangerous properties of tuberculin, which have 

Seen observed and reported by large numbers of clinicians, will prevent its 

employment in the diagnosis of suspected lesions in man. We now know that 

1 bj exercising caution in its employinent accidents may be avoided. The 
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investigations of Ivrause; Turban, Carl Siiengler, Beck, Rumpf and L. Guinard 
prove that the injection of measured doses, gradually increased until a 
feeble but distinct reaction is obtained, are harmless, especially in children* 
The initial dose should be 0.5 mg. of crude tuberculin for an adult, and 
0-1 mg, for a child- If the patient does not react, the same dose is again 
injected three days later^never before. If the reaction still fails to appear, 
a dose of from 2 to 5 mg. is injected after a second interval of three days. 
If no fever occurs after this third injection, it may be concluded that there is 
no tuberculous lesion. The fact that, in very exceptional cases, non-tuber- 
culous subjects react to tuberculin, hardly justifies the statement that it is 
not a specific reaction. It is undeniable that this subs t since, even when 
injected in very small doses ^ produces an elevation of temperature in certain 
patients suffering from typhoid fever, leprosy, actinomycosis, scarlet fever 
or syphilis. But this does not detract from the value of the tuberculin, 
which is indisputably the best agent that we possess for revealing the ex- 
istence of latent tuberculous lesions. No other laboratory or clinical method 
of exan^ination gives more accurate or more prompt diagnostic information. 
The only valid objection that could be made^ although, as I have just saidj 
it has been very much exaggerated^s that it sometimes produces an injurious 
effect on the organism by lighting up old, imi^erfectly healed foci ; but this 
objection is no longer well founded, since we have succeeded in obtaining reac- 
tions to tuberculiin neither general nor febrile, but local and apyretic, thanks 
to the methods of cutaneous inoculation and conjunctival instillation (von 
Pirquefc, Wo! (I- Eisner, Calmette) which I must now discuss. 

Cutaneous and Ophthalmic Reaction*s. 

In May, 1907, von Pirquet, of Viemia, in a communication to the Jledical 
Society of Berlin, stated that the introduction of a drop of tuberculin through 
a simple abrasion of the skin in a child suffering from scrofula or other form 
ol tubeixjulosis, is followed a few days later by the appearance of a kind of 
vesi co-papule more or less prominent, and surrounded by an areola of a 
purphsh-red color. In healthy individuals no such reaction takes place; 
at most there is a sliglit transitory redness^ without edema of the underlying 
skin. This cutaneous reaction appears w^ithin forty-eight hours. The vesico- 
papule pci^sisis and often increases in extent for from five to eight days; 
it then dries up and gradually fades, leaving only a pigmented spot which 
persists sometimes for weeks. Children are especially sensitive to the re- 
action. In them it always indicates a tuberculous lesion* It is positive 
in 87 per cent, of young subjects who are clinically tuberculous^ and in 20 per 
cent, of those who show no sign of tuberculosis. 

It is a reliable sign in adults; but, owing to the thickness of the skin, 
obgervation is less convenient, and interpretation more dillicult* For this 
reason the conjunctival method, introduced into clinical medicine in May and 
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JuDje, 1907, through the writing? of Wolff- Eisner aiid ray own, is usually 
pieferred. Under the term **ocuIo-reaction^' or '*ophthalmo-diagnosis" 
of tuberculo^, I have described the technic of this reaction, which is 
veiy simple aod without danger. It reveals almost without fml, ia less 
than forty-eight hours, the existence or non-existence of a saspected tuber- 
culous lesion. If a drop of a 1 per cent, or 0,5 per cent, solution of tuberculin 
is instilled into the conjunctival sae of a suspected individual, and if he has 
an unhealed tuberculous lesion, a characteristic redness, resembling the lees 
of wine^ makes its appearance on the conjunctival caruncle within six hours, 
Bometimes accompanied by slight conjunctivitis and the exudation of a 
small quantity of sero-fibrinous fluid rich in iymphocj-tes. The redness 
persists for from twenty-four to forty-eight hours, and sometimes several 
days; it then fades slowly and everything returns to normal without any rise 
in temperature or other disturbance, either of vision or of the general health. 
The reaction is never observed in individuals entirely free from tuberculosisi 
except occasionally in typhoid patients; but in the latter the reaction is 
pecuhar, the color is paler, the redn^^ disappears more quickly and therefore 
does not give rise to confusion. Individuals with developing tuberculous 
lesions exhibit extreme sensitiveness to the instillation of tuberculin because 
the organism is in a more active state of defease. It is positive in at least 
93 per cent, of all cases of tuberculosis in which the diagnosis can be made by 
clinical means* The reaction also shows that, outside of hospitals^ from 10 
to 15 per cent, of all individuals supposed to be perfectly healthy really 
contain within them tuberculous lesions. The accuracy of the test has 
already been demooBtrated by a considerable number of autopsies, and it 
must be admitted as a general rule that every individual that gives a true 
tuberculous reaction is tuberculous. 

Conversely, the absence of the reaction does not justify the exclusion 
of tuberculosis from the dia^osis. In old cachectic patients, and in patients 
with rapidly progressing tuberculous affections, in whom other clinical 
fligns, such as meningitis, peritonitis, acute breaking-down of tissue, clearly 
establish the diagnosis, the conjunctival test is as silent as subcutaneous 
inoculation itself. Under such circumstances nothing could be expected 
from tuberculin, no matter how it is applied. But in the case of an individual 
who is merely suspected it is very rare that an instillation, repeated two or 
three times, at intervals of a week, turns out negative if a bacterial infection 
is really present. 

The method is quite free from danger. In a few exceptional cases it baa 
been charged with ocular complications of varying gravity which follow 
its emplo>Tnent: but, considering the large number of individuals that have 
been submitted to the test during the past year in all the countries of the 
worid, it would be indeed extrsofdmary if a few accidents had not occurred. 
The only real objection that can be urged against it is that it enable the 
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patient to read his otmi verdict in his eye* It may be questioned, however, 
whether that is not a considerable advantage, since we are all agreed that 
tuberculogis is curable, provided the condition is discovered in time. The 
best meaoB to cx>nvinoe a patient of the necessity of taking good nare of 
himself is, therefore ^ to reveal to him in time the true canae of the symptoms 
from which he is suffering, and to show him just what the possible means 
of treatment are worth* But even this objection need not necessarily de- 
prive us of the advantage to be gained from the local tuberculin reaction, 
since it can also be obtained, although not quite so accurately, on the bare 
or freshly shaved skin of the forearm. Thus Moro and DoganofI, Ligni^res 
and Berger, and later Lautier, demonstrated that it can often be profluced 
by merely rubbing the tubercuhn, either pure or in dilution, or a tuberculin 
ointment on any cutaneous surface. In forty-eight hours a reddish papule 
appears in a tuberculous subject, while the phenomenon is never observed 
in healthy individuals. 

These truly specific and non-febrile local inflammatory reactionsi which 
are free from the objections incident to the subcutaneous injection of various 
kinds of tuberculin, have a diagnostic value assuredly much greater than 
that of any laboratory procedure which until recently we have had at our 
disposab They will in the future be utilized with confidence by the clinician, 
who will use one to control the other, by performing the cutaneous inocu* 
lation-test and the conjunctival instillation-teat at the same time, on the 
same individual. If both the cutaneous and the ocular reaction are positive, 
there can be no doubt of the existence of a tuberculous lesion ^ the seat and 
extent of which may then be determined accurately by means of physical 
examination. 

From the sociological standpoint it is evident that these early diagnostic 
procedures are extremely important. Besides giving useful and reliable 
information long before a patient becomes dangerous to his surroundings, 
they furnish a convenient and practical means of locating, both in families 
and in larger bodies, such as schools, armies, and mutual associations, those 
who are free from the disease and those who have a tuberculous lesion. 
For the latter class society ought to, and in the future will, be able to pro- 
vide the means of recovery, either by removing them from sources of re- 
infection by isolation or securing to them the special care which their con- 
dition necessitates. In this manner the healthy will then be effectively 
protected. 

Although we have been somewhat disappointed in our hopes, and can 
no longer consider tuberculin a specific remedy against tuberculosis, it 
appeatTS, nevertheless, that the substance which Robert Koch gave to the 
world will in the future prove a powerful weapon and enable humanity to 
organize with considerable chances of success the fight against the terrible 
scourge which threatens to decimate it. 




THE CAUSES OF THE PAST DECLINE IN TUBERCU- 
LOSIS AND THE LIGHT THROWN BY HISTORY 
ON PREVENTIVE MEASURES FOR THE 
IMMEDIATE FUTURE. 

By Arthur Newsholmb, M.D., 

Medical Officer to the Local Government Board of England. 
A special lecture delivered at the New National Museum, Washington, Sept. 29, 1908. 



It is almost a self-evident proposition that a disease does not increase or 
decrease apart from factors favoring or impeding its occurrence. Of the 
existence of these factors we can entertain no doubt, even though they may 
not be recognizable; and my task is to analyze, in regard to tuberculosis, 
the evidence as to the causes of the remarkable reductions in the death-rate 
from it experienced in the United Kingdom, the United States, and in certain 
other coimtries. Is it a disease having a "natural tendency" to decline? 
That, I take it, is another way of asking whether tuberculosis is declining 
under the influence of unrecognizable causes. Or is it a disease which is de- 
clining under the influence of causes whose character, and possibly also 
whose extent, can be recognized and identified? 

Not infrequently it is contended that whatever may have been the chief 
causes of the decrease of tuberculosis, we need not attempt further the 
difiicult task of unraveling them; for the disease is decreasing in many if 
not in most civilized countries, and that therefore we may reasonably content 
ourselves with aiding the increased action of the improved domestic and 
industrial sanitation and of the greater well-being of the population, under 
the complex influence of which the decrease has occurred. 

Such complacent trust in vague generalities is not justified by the con- 
siderations which should influence every hygienist. It has to be remem- 
bered that the amount of money and energy available for the public service 
is always limited; and that of the many measures that would aid directly 
or indirectly in preventing or curing tuberculosis, only a portion can be put 
into simultaneous action. To adopt any measure yielding less than the 
utmost value for the resources expended, is equivalent to allowing an amoimt 
of avoidable disease proportionate to the relative inefiiciency of the measure 
adopted. The rational as distinguished from the random or capricious 
selection of preventive measures is therefore supremely important to the 
public health service; and in such a selection actual experience, critically 
analyzed, is the safest and the final guide. Hence the importance of our 
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present inquiry into the relative importance of the different elements of 
economic and eanitary environment, in their bearing on the incidence of 
tuberculosis in different communities. 

In the heavy toll levied by tuberculosis on every community we find a 
further and more urgent reason for an analytical study of the causation of 
tuberculosis^ and a determination of the more fruitful directions in which 
time and energy can be expended. Those who look optimistically on the 
great declines in the death-rates from pulmonary tuberculosis shown in 
Fig* 1, are apt to overlook the present enormous loss of life. In England 
and WaleSj for instance, over 60,000 deaths are still annually referable 
directly to tuberculosis, 11 per cent* of the total deaths from all causes at 
all agps. Of the deaths from tuberculosis, seven-tenths are caused by 
phthisis, and of the latter, 77 per cent, occur during the working years of 
life, from twenty to sixty-five. Each death, furthermore, is preceded by a 
period of invalidity which on the average runs into years. 

Such are the facts facing ns as to the present loss of hfe caused by tuber- 
culosm. We cannot exhibit the efiieiency of various measures against this 
disease in an exact proportion, because the conditions affecting the preva- 
lence of tuberculosis are very complex. I think, however, that we have been 
able to gain some knowledge as to their relative order of importance, and it 
is by bearing this order carefully in mind that effort in the immediate future 
will have its most economical wid its most fruitful effect. 



The Causa Causaks. 
The problem with which we are concerned will be staticd in the light of 
experience, which involves, in the main, a statistical presentation of facts. 
This experience must be stated in the light of our experimental knowledge 
of the causation of tuberculosis. We know that the tubercle bacillus is the 
indispensable causal element in tuberculosist Most of us must have seen 
men fall victims to tuberculosis, though they were previously in robust 
health, and^ — apart from exposure to infection — had lived under ex(^llent 
conditions, And most of us have had occasional experience of cases with 
a completely negative family history of tuberculosis, where heredity as well 
as an unfavorable sanitary and social environment, apart from infection, 
could be excluded. Nor do we know of any means for so raising the resis- 
tance of the population as a whole as to render it immune to infection. To 
argue that populations in which tuberculosis has declined have become more 
r^istant to infection, in virtue of the operation of natural selection, not only 
ignores the factors of environmental improvement, but also overlooks the 
experience of countries in which, as in Ireland, natural selection, though 
similar in action, has been aasociated with a stationary or an increasing 
death-rate from tuberculosis* 
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The allegations as to the ubiquity of the tubercle bacillus^ and as to the 
impracticability of circumventing it save by an enhanced resistance^ do not 
dimimsh the practical importance of the t-eacliing of experimenta] patholog\% 
that the tubercle bacillus is the essential cause of tuberculosis, and that 
action against this bacillus must be the most direct means for preventing 
the disease. More exact observations have shown that the tubercle bacillus 
is present only in the immediate vicinity of cxjasumptiveg. Probably not 
more than one in 250* of the gieneral population at any one time is recogniz* 
ably consumptive, and of this proportion many cassis are not '*open." 
Quite erroneous inferences have been based on the detection of tuberculous 
lesions, chiefly arrested, at autopsies, in from one-third to one-half of hospital 
patients dying from other diseases. Most of these have never had symp- 
toms of tuberculosis, and probably very few of them have been ^* openly" 
tuberculous^ and these few only for a short time of their lives. 



PrEVENTIOK of iNFECTIONi 

We can hold fast to the undoubted fact that the prevention of tubercu- 
losis in the final issue means the prevention of infection. To lay stress on 
heredity, when a family history of tuberculosis is so often obtainable in 
families in which there are cases of tuberculosis in the present generation » 
is to attach undue importance to a factor which, apart from the greatly 
enhanced chance of infection involved in family phtliisis, must always 
occupy a minor position in practical preventive measures. The correctness 
of the view that prevention of infection is the mam problem is indicated not 
only (a) as already shown by the pathology of the disease, but also {b) by 
the successful extermination of tuberculosis in numerous herds of cattle in 
one generation by segregation, (c) by the analogous experience of other 
diseaaee, and (d) by actual experience in the diminution of human tubercu- 
losis. 

As already seen, a notable decline In the death-rate from phthisis has 
occurred in certain countries. Two schools of thought explain this decline. 
One teaches that the result has been secured mainly by removing or amelior- 
ating the conditions which increase susceptibility in a population. The 
other school, from the pathology of the disease and veterinary experience, 
declares that decline of tuberculosis must be brought about by diminishing 
infection* It is remarkable that, with the partial exception of Koch, the 
members of this school have^ as a rule, not based their statement on past 
experience* In his address at the London Congress on Tuberculosis iji 1901 
Koch expressed the opinion that ** the only country that possesses a consid- 
erable number of special hospitals for tuberculous patients is England, and 

* For the calculatioD on which this estimate h based see p. 03 of " The Praveotion 
of Tuberculoflia/' by A. NewahoLme (Methueti and Company ^ 190S). 
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them can be no doubt that the Lliminutioa of tuberculosis in England, which 
is much greater than in any other country, is greatly due t-o this circum- 
stance/' In a report to the International Congress of Hygiene and Demo- 
graphy at Brussels in September^ 1903, I showed that, although the very 
limited number of special hospitals for consumptivea in England could not 
be regarded as having had so great an effect on the death-rate from tuber- 
culosis as claimed above, " if the total number of tuberculous patients treated 
in general liospitals, and still more those treated in workhouse infirm aries, 
be included, there is good reason for attaching a high importance to the 
removal of those patients from their relatives and to the nursing of them 
under conditions in which personal infection is greatly limited in amount/^ 
I propose to set out the evidence on which the above c^pnclusion, which I 
have since then further extended, is based. Before doing so it is convenient 
to compare tlie experience of tuljerculoais with that of diseases in which, 
as in tuberculosis, a notable decline has been secured. Although each 
disease must l^e a law unto itself, it is not without advantage to consider 
whetlier, in the experience of other infective diseases, instances can be cited 
in wiiich conditions affecting susceptibility have been more important than 
infection itself. 

Analogic. 

So far as I know it is in smallpox aJone that greatly reduced prevalence 
has been secured by rendering the human soil specifically immune against 
insemination by disease* Plague^ enteric fever, and diphtheria are only 
partial exceptions to this statement. 

Enteric fever, as shown in Fig. 2, has become greatly reduced. This 
reduction has occurred through general Banitary amelioration, a chief 
element in which has been the provision of pure public water-supplies. 
There can be no difference of opinion as to the accuracy of the statement 
that those measures of sanitary improyement have operated chiefly, if not 
entirely, by intercepting the specific infective material of enteric fever on its 
way from one patient to another, Oniitting typhus fever from consideration 
for a moinentj we may glance at the course of certain other diseases. 

Plague has almost disappeared from America and from Europe. Wtiat 
link has \ieon broken, in the chain of infection producing epidemics of this 
di*«*a»e, may stiU in certain respects be doubtful, but that mterception of 
infection, and not a change in the constitution of the population of these 
continents, m the cause of their present relative immunity will, I think, 
bts univermdly agreeii* 

Ho, Hkcwinn, with malaria, all the vague generalisations as to malarial 
eanditionii of soil and air have been ousted by the definite knowledge that 
tlte eHHeutial conditions for the occurrence of this disease are opportunity 
for the growth of the larv*al mosquito and freedom of inter*communicatioii 
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between the malarious hoat, the mosquito, and non-malarious matikitid. ^^| 
The experience of individual communities proves this statement, and ^H 
among these may be quoted from Dr. Ross that of Ismailia (Fig* 3), as ^H 
typical of a community in which it has been practicable to adopt preventive ^H 
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Anierioan audience it is unnecessary to do more than add Fig. 4, showing 
the triumphant success of scientific administration in Havana against the 
Utogomyia fasciata. 
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Fig. 3. — Malarial morbidity (Ismailia) and mortality (Havana), 1S91-1905. 



In Malta fever we have another almost startling illustration of the law 
that when a specific contagion is discovered and its operation prevented, 
the disease caused by it disappears. For years attempts were made imsuo- 
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^^M cessfully, by improved sanitation and other general measures, to diminish 1 
^^M the immense amount of sickness caused by this disease, but with no material 1 
^H effect until Dr. (now Sii) David Bruce discovered that the goat was the 1 
^^M intermediate host of the micrococcus melitensiBf and that, by boiling all 1 
^^M goats' milk or preventing its use, the transmission of the disease could be ^J 
^^m stopped. The course of events before and since this essential fact was ^H 
^^m discovered is shown in Fig, 5* 1 
^^M Hydrophobia teRches the same lesson. No measure of any sort has been 1 
^^^^ taken to increase the resistance of the population at risk. Yet, with the M 
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Fig, 4.— Yellow fever mortality of Havana, i89 1^1905. ^H 

^d enforcement of muzzling orders, this disease at once declined, increasing 
ain when they were relaxed, and disappearing with their consistent and 
rsistent enforcement whenever infection was possible. 
Two further diseases, namely, typhus fever and leprosy, may be in- 
anced in further detail, because of the closeness with which the circum- 
mces of their oecurrence r^emble those in connection with which tubercu- 
ds occurs. 
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^^^■^ Typhus Fever* ^^| 

^^^^ The comparison between phthisis and tj'phus fever can best be elicited ^^M 
^H by contrasting the course of these two diseases in Ireland and in England ^H 

^1 MALTA FEVER ^| 
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Hf. 5.— Malta fev^ tiKyrbldity, 1S97-19D7. ^H 

ipa^vely. Fig* 7 »hnws that both in England and Ireland t^'phua ^H 
l«r has dedined almost to the vaniahing point; but that while phtlusia ^H 
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^H has been steadily dimmishing in England, it has shown no such diminution 
^H and some increase in Ireland. Diminution of susceptibility, increasing 
^^M personal resistance to infection, are often regarded as more potent in respect 
^^M of the spread of both typhus fever and phthisis than diminution of infection. 
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le course of tj^jhus fever in the two countries is consistent with the vi^ 
at improvment in general well-being of the two populations, associat 
th better nutrition, diminished overcrowding, and improved housings hai 
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raortality from this disease. But if thb be the correct explanation as regards 
typhus fever, and if typhus fever is not more susceptible tlian phthisis to 
the influence of improved sanitation, the reduction of phthisis must, in 
view of the trend of the two phthisis curves in Fig. 7| be due to some other 
cause, or, conversely^ this explanation is erroneously given. Facts show 
that well-being of the population has steadily improved in both countries, 
though to a greater extent in England than in Ireland. Whatever part 
the absence of well-being may play in the causation of these two diseases, 
its part evidently is subsidiary to some other cause so far as phthisis is 
concerned. The same statement may safely be made in regard to typhus 
fever, in view of its great infectiousness. I have elsewhere shown* that the 
enormous reduction of typhus fever in both countries has occurred chiefly 
in consequence of the immobilization of infectious patients in hospitals, 
and of their realtivcs in their own parishes, by the operation of local poor- 
law relief. Doubtless improvements in housing, diminished overcrowding, 
and improved nutrition of the populations of both England and Ireland, 
have been important auxiliaries of the improved medical diagnosis, treat- 
ment, and segregation of patients. The failure of phthisis to decline under 
steadily improving social conditions in Ireland, which wiU be further con- 
sidered later, shows that, as r^ard^ this disease, the difference between 
England and Ireland is that a large mass of poor consumptives are treated 
in England for prolonged i>eriods in workhouse infirmaries, while in Ireland 
by far the greater portion of their illness is spent at home* 

Leprosy- 

The history of leprosy is an interesting chapter in the history of disease, 
more particularly so in it^ bearing on the history of tuberculosis. Both 
diseases are caused by bacilli producing granulomatous tissue changes; 
in both there may be a long period of latency before the signs of disease ap- 
pear; and in both the disease m commonly protracted and intermittent in its 
progress. Both likewise are diseases to which the designation "subinfec- 
tious'^ has been applied, though the name is misleading, and is no more 
applicable to them than to syi>hilis, in which similar phenomena of long 
latency of symptoms, and of protracted and intermittent course, are seen; 
and in which, furthermore, hereditary predisposition is not known to occur. 
The further interest attaches to leprosy, that acute differences of opinion 
exist as to the causes of its partial or complete disappearance from England 
and some other countries, recaUing the similar differences of opinion as to 



* Presidctitjal Addre^ on Poverty and Diseflae aa lUuatrated hy ttie Course of 
phus Fever and Phthlaia in Ireland, by A, Newsbolme, Journal Roy, Soc, Med. 
(vol i. p. 262), and "Hie Prevention of Tuberculofiis,'* p, 262. 
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must^ if carried out to a sufficient extent, have served to produce a steady 
decline and eventually disappearance of the disease. This conclusion is 
confirmed by the experience of Norway, which amounts almost to a check 
experiment* In this countr}% until far on in the nineteenth century, there 
were few leper asylums. As Dr, Vandyke Carter put it, there never pre- 
vailed in Norway '*the same systematic and rigorous opposition to the 
leprous pest as was aroused in Europe generally/' During the first half of 
the nineteenth century leprosy was increasing in Norway* Thus the yearly 
average number of fresh cases of leprosy ascertMned and registered in 
1840-45 was 43, in 184d-50 it was 124, in 1851-55 it was 219, in 1855-60 
it was 233j and in 1861-65 it was 225, Even allowing for the likelihood of 
increasing accuracy of registration, there was no evidence of decline in this 
disease. In 1856 notification of cases by medical men became compulsory, 
and for all years onward the official statistics state the total number of 
known cases of the disease and the number segregated in asylums. The 
following diagram shows the.se facta for quinquennial periods* It will be 
observed that the steady pursuit of an intelligent policy of segregation of 
leprous patients — almost entirely without compulsion* — has been associated 
with the steady and continuous decline of the prevalence of leprosy. At no 
time has there been total segregation of all known cases. Of the total 
cases, about 16 per cent, were segregated ui 1856-60, 27 per cent, in the 
next period, 30 per cent, in 1871-75, 32 per cent, in 1876-80, then 36 and 
46 per cent, in the two next periods, the proportion of segregation in the 
three most recent quinquennial periods being about 52 per cent, of the total 
known cases. In the light of our knowledge that leprosy is a communicable 
disease, of its history in other countries, and of the close correlation between 
the phenomena of segregation and diminution of disease (which is expressed 
by a coefficient of correlation of 0.95 for the entire period), it is reasonable 
to give the chief place to segregation as the means by which the diminution 
of disease has been secured. 



Phbvaj^ence of Tuberculosis, 

The preceding survey of successful preventive measures against infective 
diseases affords ua only a single instance, that of smallpox, in which the most 
effective measure has been one raising personal resistance to infection. 
In this instance the means of increasing resistance are specific and not 
general in character. 

We, therefore, pursue our further investigation of the prevalence of 
tuberculosis with the knowledge that so far as tuberculosis has behaved 
Uke other infective diseases, the chief means of its reduction has been, 
and the most efficient means toward its prevention in the immediate future 

^ Some indii^ct compulsion haa been exercised by refuaing non^infititutional reliel. 



^^^^^^^ THE DECLINE OF TUBKRCULOSIS — PTS CAUSBS.^NEWSHOLME, 93 

^^m should continue to be, the prevention of invasion by the tubercle bacillus. 
^^M This investigation can only be pursued by statistics showing the past ex- 
^^M perience of communities. We must, therefore, for a moment consider 
^^H whether the available data can be trusted, I have considered this question 
^^H in fuller detail elsewhere.* It concerns itself cliiefly with the point aa to 
^^M whether past and present statistics of the disease in a given country may be 
^^1^ compared iiithout serious error. The experience of England and Wales 
^^^H is significant on this point. The most probable transfer h between bronchitis 
^^^H or pneumonia and phthisis. The facts as to theee diseases are set forth in 
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^^V ¥\g. 9. — Phthisis mortality compared with that of pnc^umonia and bronchitb (EDgland 1 
^^^^ and Walefi), 1836-1904, ^J 

^^V Fig. 9. Evidently there has been no such considerable transfer between 
^^m these diseases as would vitiate comparisons between past and pre^nt. 
^^M The satae conclusion is confirmed by a comparison of the age incidence of 
^H the death-rates from bronchitis plus pneumonia and from phthisis at different 
^H agp-periods in 1861-70 and in 1901 respectively. The curv^es for bronchitis 
^^m plus pneumonia at the earlier and the most recent period show that no such 
^^m change in the age incidence of the death-rate from these diseases has occurred, 
^^M as would be likely to have been visible had there been a disturbing amount of 
^^^^ transference from phthisis to these two diseases. The argument outlined 
^^^H * Op. cU., Ch&p. ^H 
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hereafter, and set forth more fully elsewhere, is based chiefly upon a com- 
parison of past and present in each country considered apart from other 
countries, in conjunction with the social phenomena of the same country; 
and there can be no reasonable doubt that the national statistics, as utilized 
in the following pages, can be trusted. 

So far as present current experience is concerned, international com- 
parisons of death-rates from tuberculosis or phthisis may undoubtedly be 
made without serious fallacy, especially for great cities. The following 
table, within limits of error which do not prevent comparisons, shows real 
differences in the incidence of fatal phthisis: 

ANNUAL DEATH-RATES FROM PHTHISIS PER 1000 OF POPULATION IN 

DIFFERENT CITIES. 

YmAM. 

ftuTS 3.65 1901-<JS 

Dublin 3J» 1901-03 

Bdfast 3.08 1901-03 

New York 2.40 1903 

Boston 2.04 1903-04 

Bcriin 2.04 1901-03 

Mandiester 2.01 1901-03 

^IVovidence 1.94 1902-OI 

(HuflHOW 1.68 1901-03 

London 1.65 1901-03 

Edinbiizi^ 1.51 1901-03 

Copenhagen 1.38 1901-03 

and the same remark applies to the national death-rates in the following 
table: 

ANNUAL DEATH-RATES FROM PHTHISIS PER 1000 OF POPULATION IN 
DIFFERENT COUNTRIES. 

IrdaiKl (1901-08) 2.15 

Nonraj (1901-08) 1.92 

Genian Enqiire (1901) 1.83 

MMWciiasetts 0901-03) 1.67 

SboHmkI (1901-08) 1.47 

£B|^biid and Wafcs (1901-03) 1.23 

Influ£xce op Extiroxmknt. 
A preliminary survey of these ciurent death-rates does not confirm the 
inqpreasioQ that sodal and sanitary ameUoration has been the direct 
\ of sadi reduction of phthisis as has occurred. It is true that X<Hiray 
and Iidand are the ^poorest countries on the list and have the highest death- 
rate from phthisis; but this hig}i rate may ^ther be due to poverty, keq[Miig 
sanitatioQ and nutritioQ at a low ekb, or may be the indirect result of not 
adopting those expensive methods of non-domestic treatment of the side 
whidi have been adc^ted in the other countries named above. At present 
* IVia o Mi of American parentage, 1.43 only. 



96 



BCCTH mTEENATIONAL C0N0EES3 ON TUBERCULOSIS. 



we can only go so far as to say that insanitation and malntitrition can acareely 
be regarded as predominant factors in the light of the experience of the large 
cities mentioned above. The majority of the population belong to the 
wage-earning classes, and their experience, in the main, determines the 
death-rate. It cannot seriously be maintained that the social and sanitary 
circumstances of the working classes in Belfast are S3 per cent,, and in 
New York are 42 per cent, worse than those of the same class in Glasgow, 
and that those of Paris are 45 per cent, worse than those of Manchester, that 
those of Berlin are 26 per cent* worse than those of Edinburgh, that those 
of London are 16 per cent,, and of Boston are 48 per cent, worse than those 
of Copenhagen, and so on. 

It would not appear, therefore, that any definite relationship exists 
between the magnitude of recent death-rates from phthisis in different cities 
and countrieSj and the relative social and sanitary condition of the popula- 
tions of those cities. Before stud^^ing these communities further in the light 
of history as crystallized in their mortality experience over a series of yearsj 
we can with advantage compare them as at present circumstanced, in respect 
of certain items of social and sanitary environment. 

Urbanization. 

Communities may be roughly classed as urban and rural, and international 
experience shows that the death-rate from phthisis is higher in the urban 
than in the rural. Thus, turning to the preeecUng tables, it will be seen that 
the death-rate from phthisis is higher in London than in England, in Glasgow 
than in Scotland, in Boston than in Massachusetts, and so on. And yet a 
comparison of different countries shows that those countries in which the 
greatest aggregation in towns has occurred have secured the greatest reduc- 
tion in their death-rate from phthisis. It is evident, therefore, that increas- 
ing urbanization must have had opposed to it some influence which has not 
only counteracted the tendency of aggregation of population to increase the 
phthisis death-rate, but haa also, either alone or in association with some 
other influences, actually reduced this death-rate. 

Experience in England and Wales* shows that there is a marked difference 
between the experience of selected typical urban and rural counties as regards 
phthisis and as regards all causes except phthisis p This difference is shown 
chiefly in the experience of the female sex, and is summarized in the following 
tabular statement: 

Urban Death- Rural Death- Urtwn Dtotb- 
r&te. rat«» rate. 

151 100 104 

131 100 133 

♦ Given in hiU in *'The Prevention of Tuberculosis,*' p. 221. 
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Thus, while males in urban counties have a death-rate from phthisis which is 
31 per cent, higher than that in rural counties; in females the difference 
between the two does not exceed 4 per cent* The fact that in respect of 
all diseases in the aggregate^ other than phthisis, the two sexes experience an 
almost equal excess of mortality in urban counties, points to the conclusion 
that special circumstances, other than those which have influenced general 
mortality, are acting in respect of tuberculosis. 

Were this special circumstance domestic overcrowding or defective 
nutrition, it^ influence would be visible especially in the experience of women, 
but it is precisely in the case of the female death-rate that the effect is least 
visible, 

OvEKCROwniNG, FooD, Wages, 

That domestic overcrowding is not the chief determining cause of exces- 
sive phthisis, or, rather, that its pernicious influence can be and is being more 
than neutralized by other measures, is indicated by a comparison of the 
amount of overcrowding in different cities of the United ICingdom, as shown 
in the following table, the housing figures of which (for 1901) are taken from 
a paper by Sir R. Matheson^ registrar-general of Ireland. 

Thus in Glasgow, which has 26 times as large a proportion of one-roomed 
tenement dwellings as Belfast, and 52 times as many persons in its one- 
roomed tenements with five or more occupants, the death-rate from phthisis, 
instead of being higher, is 43 per cent, lower, than that of Belfast. This does 
not imply that in a given town the death-rate from phthisis is not higher in 
the smaller and more overcrowded tenements » Abundant statistics show 
this to be the case. But it is clear, from the above table, that size of dwelling 
or even degree of overcrowdhig may be overshadowed by the effect of other 
influences, the nature of which will shortly be indicated. 

An attempt may now be made to compare the present experience of 
different communities in regard to social factors other than urbanization and 
overcrowding, though the possibilities of accurate comparison are somewhat 
limited. They extend sufficiently far, however, to enable comparisons of 
considerable value to be made. 



Ki^Miicn or 

Onb-Rooued 

TtMKHSirts Pkb 

Ckmt. or Total 

DWELLINOS 
OR TlW*l€EWTB. 

Dublin ........36.70 

Belfast............... 1.00 

London... U.66 

Liverpool. ..,...,.,.,. 0.14 

Manchester 1.90 

Edinburgh , 16.9S 

Glasgow .......26.11 
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The foUowiug table gives some approximate indicatioiiB: 



PsicK or 
WasAt 1901-02. 

En^and 100 

GennaDy. -,*,,. .. 131 

Uiiit«d Slat««. ........ 101 



Compas^lTeve Wages JbfUkTiwm 

IH SkiIh-lsd or Ukhkilled Fuimflia 

100 100 100 

68 79 149 

193 143 130 



Even after free allowance has been made for differences ia xitilbatioii of 
available means , it cannot be said that any indication is offered by the pre- 
ceding figures of relation between social comfort and amount of phthiiaa. 



Historical Examination. 

The comparison of possibilities of nutrition as indicated by cost of food 
and amount of wages can be pursued further when the facta for each country 
are considered historically, and not in contrast with the corresponding facts 
for other countries. Without going into the details given elsewberej we may 
briefly summarize some of the chief facta. 

The relative experience of the different parts of the United Kingdom 
and of Gennany as regards changes in the total cost of food Is set out in 
Fig. 11, It will be observed that these do not show consistent relation 
between the course of average total cost of food and that of the phthisis 
death-rate. In Ireland the curves of cost of food and of phthisis have pro- 
ceeded in opposite directions; and in Germany the discrepancies in the 
course of the two, although in the same direction, are very marked. 

In the experience of the United IGngdom it is practicable to extend the 
comparison to the total cost of living, § The result is shown in Fig. 13. 
There is no proportion l>etween phthisis and cost of hving in England; and 
it may be added that in Scotland and in Ireland the curves of the two phe- 
nomena travel in different directions. 

Nor does the consideration of wages alter the preliminary conclusion 
suggested by studying cost of food and of living. Wages have increased in 
all the countries under consideration^ although the present level of these 
wages is much higher in some than in other countries. In Ireland the wages 
of agricultural laborers, although they remain lower than in England, have 
increased in the proportion of 63 to 100 between 1860 and 1900, as compared 
with an increase from 70 to 100 in England, Nor have other elements of 
social progress lagged behind in Ireland. And yet its phthisis death-rate 
does not show the decline manifest in the English rate. 

Turning from circumstances of social to those of sanitary environment^ 
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we may neirt consider the latter in their historical aspect. Overcrowding 
is the most mischievous factor in town life. We have already seen that 
urban always have a higher phthisis death-rate than rural communities. 
This fits in well with the facts of the census returns of 1901, which show, 
when urban are compared with rural districts, that ten times as large a pro- 
portion of the total population lives in one-roomed tenements, and nearly 
twice as large a proportion in two-roomed tenements; furthermore, that 
ten times as many one-roomed tenements, and twice as many two-roomed 
tenements, are overcrowded in urban as in rural districts. We have also 
stated that the countries whose populations have become most urbanized 
have had the greatest reductions in their death-rate from phthisis; and that 
present death-rates from phthisis show no relation between amount of over- 
crowding and death-rates from phthisis. What has been the historical 
relation between diminution of overcrowding and of phthisis? The instance 
of Ireland is most instructive. The death-rate from phthisis in Ireland has 
increased. This higher death-rate has been associated with a progressive 
improvement in conditions of housing, as shown by the foregoing facts 
taken from a paper by Sir R. Matheson. 

The fourth class of houses comprises chiefly houses of mud or other 
perishable materials, having only one room and window; the third class, a 
rather better class of house, having two or four rooms and as many windows; 
the second class is equivalent to what would be considered a good farm- 
house, having five to nine rooms and windows; and the first class comprises 
all better houses. The changes in the proportion of these different classes 
of houses are set forth more clearly in Fig. 14. (See Insert facing page 90.) 

Comparing Ireland with England and Scotland, Matheson finds that in 
1901 in England 3.6 per cent., in Ireland, 8.7 per cent., and in Scotland, 17.5 
per cent., of the total dwellings consisted of only one room; further, that the 
percentage of the total population, living in these one-roomed tenements, 
and having five or more persons in each tenement, was 0.15 in England, 
1.78 in Ireland, and 3.27 in Scotland. Thus, Scotland has more than double 
the proportion of one-roomed tenements that Ireland has, and in nearly 
twice as many of these the number of occupants exceeds five. Evidently, 
therefore, some counterbalancing influence or influences have prevented Ire- 
land from securing the lower phthisis death-rate which its relatively small in- 
crease of urbanization, and especially its steady improvement in conditions 
of housing, ought to have secured for it. A worse position in these respects 
has not prevented a reduction of phthisis in Scotland, and the adverse in- 
fluence or influences must, therefore, have been operating either exclusively 
or very excessively in Ireland. The character of this counterbalancing 
influence will be set forth later. 
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PERCENTAGE OF DIFFERENT CLASSES OF HOUSES IN IRELAND. 

Class 1841. 1861. 1881. 1891. 1001. 

Ist class 3.0 8.3 9.7 10.5 1L2 

2d class 19.9 37.6 46.9 53.6 59.3 

3d class 40.1 45.7 39.2 33.8 28.4 

4th class 37.0 8.4 4.2 2.1 1.1 

100.0 100.0 100.0 100.0 100.0 

The figures of housing in Berlin are also suggestive. During the last 
forty-five years the number of one-roomed tenements out of every 100 tene- 
ments of all sizes has been about fifty throughout these forty-five years, 
while the number of two-roomed tenements in the same interval has only 
varied from 24 to 27 per cent., of three-roomed tenements from 10 to 20 per 
cent., and of larger tenements from 11 to 12 per cent., of the total number. 
A very large proportion of the population of Berlin lives in block dwellings, 
and the average size of these block dwellings has increased. Doubtless the 
standard of these dwellings as to cleanliness, as elsewhere, has improved; but 
it is a remarkable fact that although half the families in Berlin live in single 
rooms, the death-rate from phthisis in that city has declined 45 per cent, 
between 1876-80 and 1901-03. 

In New York a similar story has to be told. Dr. Hermann Biggs (1903- 
04, p. 191) says: 

" There has been a more rapid fall in the tuberculosis death-rate in New 
York city than in any great city in the world, and this notwithstanding the 
fact that the conditions in many respects are much more unfavorable, because 
of the very dense population in the great tenement-house districts of the city, 
and the large element of foreign-born population. It should be remembered 
that in no city of the world is there such a density of population as exists in 
many of the wards of the borough of Manhattan." 

And yet the death-rate from phthisis in New York has fallen from 4.27 in 
1881 to 2.40 in 1903, or 44 per cent.; while in London, in the same interval, 
it has fallen from 2.18 to 1.60 or 26 per cent. 

In Norway again improved housing, as well as increased well-being, has 
not been associated with any decline in the death-rate from phthisis. 

To avoid misunderstanding, let me state at once that the discrepant 
results as to the association of overcrowding and phthisis do not prove that 
the association between the two is accidental. In view of the known path- 
ology of the disease, no circumstance could be more calculated to exercise 
a more uniformly adverse influence on phtliisis than overcrowding. The 
discrepancies, however, suffice to indicate tliat overcrowding must be classed 
with urbanization as a factor, which, though of proved eflfect on the phthisis 




Fig* 15.— Tuberailo«i» and pov'erly^. 
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death-rate, has usually been unable to overcome counteracting mfluences by 
means of which the phthisis death-rate has been diminished. 

Poverty and Phthisis. 

The d^ree of overcrowding, as well as cost of food and total cost of 
living and amount of wages, are important indices of the general well-being 
of a population. A further and more general index is to be found in pau- 
perism, the figures of which may be employed to check the preceding results. 

Owing to the different methods of relieving poverty, we can only examine 
the figures relating to poverty in the countries of the United Kingdom, using 
for this purpose the poor-law returns. Before doing so it is desirable to 
realize what figures of pauperism really indicate. Pauperism is ofiicially 
relieved poverty; and poverty itself, while most often due to absence of 
means, may also arise from the unskilful, careless, or mischievous use of 
means, from thriftlessness, sloth, or intemperance. The conditions which 
accompany poverty, such as protracted exposure to infection, insufficient 
nutrition, and ignorance, work in a vicious circle with the conditions that 
cause it, until it is diflScult or impossible to distinguish those elements of 
poverty which represent destitution, and are relievable by the provision of 
ampler means of subsistence, from those which are of an origin independent 
of material supplies, and which would persist even in a community free from 
economic deficiencies. Poverty, therefore, is in itself a most complex phe- 
nomenon, not to be remedied by any single set of measures; and figures of 
actual poverty, even if they could be had, would not in themselves suflBce 
to estimate the causes from which the poverty arose, nor the steps which 
would be necessary to remove them. In fact, however, we have not figures 
of poverty, but only of pauperism, i. e., of State-relieved poverty. The 
amount of pauperism depends obviously not alone on the extent of poverty, 
but also on the test or standard by which the scale of relief is determined; 
and a given amount of poverty will, beyond doubt, yield very different figures 
of pauperism at various epochs and in various districts according to the scale 
of relief which happens to be applied. In the United Kingdom during the 
period under observation there has been a marked correspondence between 
the variations of phthisis and those of pauperism. 



ENGLAND AND WALES. PERCENTAGE DECLINES OF PHTHISIS DEATH- 
RATES AND OF RATES OF TOTAL PAUPERISM. 


PXHCBNTAOE OF DECLINE. 


1866-70 

TO 

1871-75 


1871-75 

TO 

1876-80 


1876-80 

TO 

1881-85 


1881-86 

TO 

1886-90 


1886-90 

TO 

1891-95 


1891-95 

TO 

1896-00 


1896-00 1866-70 

TO 1 TO 

1901-03 1901-03 

i 


Fhtbisis rate 


9.4 
17.7 


8.1 
22.1 


10.2 
3.7 


10.3 
4.2 


10.9 
9.5 


9.6 
6.4 


6.8 
6.0 


49.8 


Total pauperism rate 


62.3 



102 SULTU DrraOTATIOXAL O0SGBX8S CfX TU HJKUCITLOSB. 

Tbkif sfarywn for Kn gfa nd in the p i e ce diii g taMfe. 

The total deeredses for the entire period — 49^ per eent. for pfathiss and 
52^ per eent. for paapcsisn — are snrpriang^ dose. IndmdojJ qain- 
qoermia tthow some diacrepandes; bat as friithiss has a kmg coarse and maj 
have a stiD VMi^er period of latency, and as any admmistratnre actian is 
Hkeij to operate siowiy, a dose quantitative relation between the figures for 
ilMrt periods caniv>t be expected. 

I do not propose to give here^ the figures for the three parts of the United 
Kingdom in detaO; but I must content mysdf with the general statonents 
that En^and and Scotland, with decreasiiig pauperism show decreasing 
phthisis, and Ireland an increase of both phthisis and pauperism, and that 
in the three cf/aniries the two factors are correlated by the hi^ coefficients 
of correlation of 0^, 0.90, and 0^ respectivdy. Evidoitly, therefore, in 
each of tbe^ crAintries pauperism comprises enough phthisiogenetic influ- 
ences to make its figures vary closdy with the figures of phthisis. This does 
not necessarily show that the variations in pauperism explain the variations 
in the death-rate from phthisis. Within the bundle of phenomena which 
constitute pauperism such an explanation may be found; but until we ascer- 
tain which individual element, or elen>ents of the bundle contain the ex{da- 
natir/n, to explain the figures of phthisis by those of pauperism is, for any 
practical purpose, to explain a complex ignotum by a yet more complex 
ignoiiuB. 

Impobtaxce of Segr£Gatiox. 

So far we have found that although each general improvement in com- 
munal health and each measure tending to produce it must work powerfully 
toward the reduction of tuberculosis, each of these influences has had a 
most irregular relation in communal experience to the variations in the 
disease. Improved general health, increased well-being, and sanitary 
education have operated in Great Britain, Germany, Belgium, Denmark, and 
Massachusetts side by side with great decrease in the phthisis death-rate; 
while the same influences in France, Norway, and Ireland have produced 
little or no decrease of this death-rate up to five years ago. And, similarly, 
there is no constant relation between the degree of sanitary and social well- 
being in different countries and cities and the amount of mortality imposed 
by tuberculosis. 

Our next task is to show how these discrepant results can be reconciled; 
and especially how it became possible for a high d^ree of domestic over- 
crowding in many countries to be associated with a low phthisis death-rate, 
and conversely. The explanation can, I submit, be siunmed up in the 
following statement: 

♦ Soo "The Prevention of Tubcrculows," pp. 243, 251. 
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A given amount of overcrowding, with a large amount of institutional 
segregation of consumptives^ is associated with less phthisis than when over- 
crowding is less, but accompanied by only a small amount of institutional 
segregation of consumptives. If this statement can be substantiated, the 
important practical conclusion follows that the quickest way to diminish the 
risks of overcrowding is to favor, by every means of persuasion, the removal 
of the sick from among the healthy* This should, of course, be accompanied 
by strenuous endeavor to diminish overcrowding, apart from the question 
of such removal 

We may claim at once that we are justified in assuming that means for 
preventing the dissemination of tuberculosis sputum and tuberculosis spray 
during coughing must be an important and probably even the chief means 
of diminishing tuberculosis, and that this prevention is much more easily 
effected in an institution than if the patient is at home* 

I have not discussed here the share borne by cows' milk in disseminating 
human tuberculosis. I must content myself with the statement that the 
evidence appears to me to point to the conclusion that, apart from tubercu- 
losis in children, this is a minor vehicle of infection as compared with personal 
convection by human patients, though very important when considered 
among the sources of infection external to man. Some difficulty has been 
experienced by certain writers in realizing that the segregation of a minority 
of the total cases of phthisis can have had a marked effect on the prevalence 
of this disease. They appear to be judging phthisis by the same measure 
as they would apply to smallpox, which in an unprotected community 
spreads rapidly if a few cases are overlooked. The case of tuberculosis, 
like that of leprosy, is governed by the consideration that these diseases, as 
a rule, require intimate and protracted contact for their spread. Two 
hypothetical illustrations will serve to elucidate the order of magnitude of 
the infiuence exercised by institutional segregatioUp 

(a) Leprom/.~ln the forty-five years between 1856-60 and 1901-05 the 
total cases of leprosy per 100,000 of population have declined in Norway 
from one hundred and eighty-one to twenty-two* During the same period 
the percentage of total cases which are in asylums has increased from sixteen 
to fifty-two. If it be assumed that one-third of the total cases of leprosy on 
an average have each been segregated for half a year, and that each case is 
infectious for five years, it follows that if segregation is an effective means 
of preventing infection and leprosy spreads solely by infection, the annual 
reduction in the amount of this disease should be 3.3 per cent* It is about 
2 per cent*, which is sufficiently near in an ^timate involving so many 
hypothetical data. 

(b) Phthisis. — In the town of Brighton, one-fifth of the total deaths from 
phthisis occur in its infirmary. If we assume that this proportion holds 
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good for England m a whole, and that one-third of a year is the average 
residenca of these patients in the infirmary (this is not far from the fact), 
then about one-fifth of the total severe cases of phthisis are segregated during 
one-mntli part of their illness; and assuming that segregation is efficient and 
personal infection is the chief cause of phthisis, the annual reduction in the 
phthisis death-rate should be about 2 per cent. In actual fact it haa 
usually been under 2 per cent, per annum since 1S7L 

These illustrations are submitted not as possessing exact quantitative 
value, but as indicating that, tinder the hypothetical conditions set forth 
above, segregation of a minority of the total patients is competent to produce 
the result which has in fact been secured* 

Segregation of consumptives may be either domestic or institutional* It 
is evidenti however, that institutional segregation is different qualitatively 
from domestic segregation. The average home, both in its bedrooms and 
its living-rooms, has far less special accommodation per head, and a far lower 
standard of precautions against infection, than the average institution. 
Two persons usually, and three often, occupy the same bed in the room; 
never more than one in the hospital. In institutions, and by reason of the 
abundance of gratuitous labor, notably in workhouse infirm ju-ies, the average 
standard of cleanliness is far higher than in most homes. Spittoons and spit- 
cups are provided and cleaned, wasliing of body and bed-linen is not spared, 
and the floors, etc, of each room are kept scrubbed and free from dust. In 
private houses, the crowding of furniture, the presence of mats and carpets, 
and the exigencies of life in the families of the poor, do not encourage and 
sometimes do not even permit of such fi^equent and persistent cleanings* 
It follows that the inmates of the home, including children of the most 
susceptible a^, must be far more exposed to infection when the patient 
remains at home than are the inmates of an institution to which he is trans- 
ferred. 

It remains to see how far the institutional segregation of infective patients 
which is secured in institutions in general has in actual fact served to control 
the spread of the disease* 

There is the preliminary fact that the institutional, as distinguished from 
the domestic treatment of sickness in general, has steadily increased in all 
the countries in whi<'h a decline in the death-rate from tuberculosis is known 
to have occurred; and there either has been no increase in, or there is still 
only a small amount of in*stitutional treatment of sickness, or this treatment 
has been notoriously defective in character or short in duration, in the com- 
munities showing little or no dedine of tlie death-rate from tuberculosis. 
The detailed evidence on which the preceding general statement is baaed is 
given in fuU elsewtiare. 
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SeG REG ATION -rat IOS , 

Evidently this evidence must concern itself rather with determining 
what I have called the segregation-rat io^ t, e.^ the proportion of total cases 
segregated; than with the number of patients in institutions in proportion 
to the total population. The segregation*ratiO| when it can be accurately 
determined, determines the extent to which potential infection is prevented 
from operating. It can seldom be expressed with complete accuracy^ but 
by using different methods of indicating the proportion of total to segregated 
cases, we can obtain an approximate indication of the ratio required. Thus 
in England and Wales in the period 1886-1903 segregation, measured by the 
fraction of total deaths occurring in institutions, has approximately doubled, 
and the death-rate from phthisis has approximately halved; in London 
segregation has not quite doubled and the phthisis death-rate is rather more 
than half. A comparison between indoor, t. e., institutionally treated, and 
total pauperism— the former of which may be taken as representing segre- 
gated and the latter as total phthisis^bringp out an equally close correlation 
between segregation and reduction of phthisis death-rate. The coeificient 
of correlation in these instances varies from 0,90 to 0.9 L Even in the ex- 
perience of single towns, m which the results are often inevitably masked by 
migration, a close correlation is shown between tlie proportion of total 
deaths from phtliisis occurring in public institutions and the reduction of 
the phthisis death-rate in the same towns. Thus the experience of Salford 
for the period 1SS4-1904 gives a coefficient of correlation of 0.67, and of 
Sheffield, of 0.80, for the period 1876-1905. 

I cannot introduce these local figures without pointing out that neither 
the truth nor the error of an argument, in regard to an infectious disease 
of very protracted duration like phthisis, could be demonstrated by the figures 
of single towns. Such a disease tends to break up the home and induce 
migration of patients, disease contracted elsewhere being chronicled in the 
district to which the patient drifts. This fallacy of migration is still more 
evident when comparbon iB made between the various parts of a city, al- 
though it be large ; and it is for this among other itsasons that I have been 
obliged to ask you to survey a far wider field than would be necessary in the 
examination of an acute disease running a rapid course* 

That the duration of institutional treatment of phthisis would suffice to 
have a material effect on its ability to spread is indicated by the available 
facts on this point. Thus, in Brighton infirmary, during 1897-1905, each 
consumptive patient was treated institutionally on an average for 175 days; 
in Kensington infirmary in 1888 the average duration of treatment of each 
patient was 144 days, and in Sheffield infirmary hi 1904 it was 311 days. 

Summarising all this experience, it will be seen that in England and 
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Wab» a facr^ft ami cootinijoasij inereasmg amount of institutioasl : 
tu/ft fA phthktM, measured bj the ineutm of the totaJ mortalitj occarring in 
iMSiiintMmA, Yam been unifonnlj accompanied for nearlj forty years hj a 
iar^ and conttnooua decrease of diaeaae. The same aasociatian af^iears 
when ne^p^gatir^ \n meaactred in the more direct fcxm of the fractkm of 
deaths fr^/m phthi^ in the whole eommonity occurring in institutions, as 
fleen in the experience of certain large towns. 

When these results are compared with those obtained by regarding 
segregation as measured by the fraction of total pauperism which is treated 
in institutions, or by the ratio in which the number of pai:q)ers treated in 
workhrjifjses and workhouse infirmaries stands to the total number of deaths 
from phthisis in the community, the conclusion obtained by the use of the 
ot^ier measures of segr^ation is confirmed, hi^ segr^aticm ratios of about 
i).^} \jeing obtained. 

The Case of Ibeland. 

The official figures for Ireland* appear not to show that close co-varia- 
tion between the segregation-ratio and the phthisis death-rate indicated in 
English and Scotch experience. It is true that in Ireland a decrease of 
institutional segregation (measured in terms of the total amount of disease 
to te segregated) has been accompanied by an increase of phthisis, but there 
is less numerical concordance between the two factors than in the experience 
of England. The reasons for this are given in full elsewhere,t and it suffices 
here to indicate the chief reasons, which are that not only is the workhouse 
accr;mmo<lation in Ireland generally very bad, but also the duration of 
treatment in it is very much curtailed, as compared with that in England. 

So far we have established a coincidence between the variations in the 
phthisis death-rate and the amount of segregation of consumptives in the 
Unitc<l Kingdom. Had our survey of all the possible factors influencing 
phthisis \)cen cxynfmed to the United Kingdom, segregation would have been 
the jyrima facie claim to bo regarded as a predominant influence in reducing 
the phthisis death-rate. The segregation-ratio has diminished in Ireland, 
while phthisis has increased, and in England and Scotland increased segre- 
gation has lx3en associated with diminished phthisis. On the contrary, the 
facU^rs indicating improving social and sanitary welfare have increased in 
all throo countries, while the phthisis death-rate has risen in Ireland and 
fallen in England and Scotland. The consistent co-variations in three 
countries of one factor affecting phthisis could, however, give no more than 
a jnima facie claim, even though incidentally the other factors commonly 
regarded as having a predommant influence had, by the same limited survey, 

^ Tlio flgiirai of o\itdoor pauperism given here for Ireland do not include the verr 
large number of sick treated at the expense of the State in connection with the Iriim 
dlipensary system. t Op. cil., p. 282. 
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been excluded from their place. The very constancy of the co-variation 
between segregation and the phthisis rate necessitates an extension of the 
inquiry into this co-variation over a wider area. The result of such an 
inquiry can only be briefly suraniarized here* 

Other Counteies, 

In Norw^ay there has been very little institutional treatment of phthisis 
and no reduction of phthisis prior to three or four years agp. Most Swedish 
towns similarly show but little reduction of phthisis and scaat hospital 
treatment of the disease. 

In Copenhagen, on the other hand, there is a very large amoimt of insti-- 
tutional treatment of phthisis, which has been given for many years paat, 
and this city has a death-rate from phthisis which has greatly declined and 
IB lower than that of any other city mentioned in the table (page 94). 
Each consumptive hospital patient on an average for the years 1890-1904 
stayed 104 days in hospital. 

In Prussia, and still more in Berlin, an enormous proportion of the total 
consumptives are treated in general hospitals, Sanatoriums are not included 
in this statement. In Prussia in 1S81-S5, for every 100 deaths from tuber- 
culosis in the general population, 17 were treated in hospital (14.5 per cent.) ; 
in 1901-02 the proportion had risen to 100 : 64 (39 per cent*)- In Berlin in 
the same interval the proportion rose from 100 : 77 (43.4 per cent.) to 
100 : 136 (58 per cent.). Similarly in Brussels a steadily increasing propor- 
tion of eases of phthisis treated in its general hospitals has been associated 
with a steadily falling death*rate from phthisis. 

In Paris, although a large proportion of consumptives enter hospitals, 
they only spend a few days there, and there has been in the past great over* 
crowding in their wards. On the whole, therefore, it is doubtful whether 
these hospitaJs have played an effective part in reducing total infection ; and 
this fact, coupled with the uncertainty as to the comparability of the phthisis 
death-rates for a succession of years, makes it impracticable to include the 
French statistics in the consideration of the problem* 

In the American cities from which I have been able to obtain returns 
the evidence points in the same direction as that of English experience. In 
1SS2-84, 22 per cent, and in 1901-03, 26 per cent., of the total deaths from 
phthisis in New York occurred in the hospitals, and in San Francisco the 
proportion increased from 30 per cent, in 1885-87 to 38 per cent, in 1902-04. 
The information supplied me by Dr. Hennan N. Biggs shows that in New 
York every case of phthisis in recent years has had the opportunity of being 
treated and segregated in a hospital during twenty-one weeks. This being 
so, there can be no difficulty in associating the decline of phthisis in American 
cities, as elsewhere, with the large amount of institutional treatment of the 
disease which baa been available. 
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General Summary. 

We have seen that in the communities examined the various elements of 
well-l)einp lio not in every case vary uniformly along with the phthisis death- 
rate which they are supposed to and undoubtedly do influence. In other 
words, they have not been in actual histor>' constantly predominant influ- 
ences on the course of phthisis. Institutional segregation, on the other hand, 
while o(M>rating in the same group of adjuvant and opposing influences, has 
constantly maintnineii its inverse relation with the course of phthisis. Each 
of the factors has lxM>n tested in the actual experience of many large com- 
munities over the same i>eriod of history under precisely the same opposing 
and adjuvant conditions. In the series of communities subjected to this 
lest, institutional segregation has been tlie only factor the variation of which 
has lx>en alwa)*? associate^l with a variation in the prevalence of tuberculosis 
in a iN>nstant relative ilirection. It would not have been surprising had the 
inlluouiv of instiiutionjil segregation been masked by that of opposing factors, 
as has Iven seen to have oivurnni in many countries with the important 
induence of urbanization: or, contrari\\ise. if more than one influence had 
varied i^ith the pievalenv'e of tuberculosis in a constant relation. In either 
case the question as to which influence had predominated in affecting the 
prevalence of tube^i•ulo^is wouKl have been left open. In fact, however, 
no influeaii? except that of institutional ^grogation has appeared in actual 
experieni>e in a constant relation to the amount of tuberculosis, and the 
evkienoe sbov^ that it has l^een the pn^.ivn:iinant influence in changing the 
inciience of this di^ase. 

The Lnstiiutkoal ti^atn^en: which it is clainvevl has pla>Tvi a predominant 
pan in the piast reductiv^a of phthisis has Iven. in the main, the institutional 
titttCment d paiienis who wen? viisablei by sickr.e=^. ratl^r than of earlier 
and ksB severe easesL This is not the occasion for dis^'u^isins :he eWdence 
aa to the reiaiive infectiviiy of eariy and aivanvvA ca;ses of .iifei^e. There 
eaa^ 1 tbiiik. be no doubi cha: advanced cases are more infev*iious :han eariier 
But no respoQsibte adsiinisiniior? having: regari :o the p^e^-en:i^.^ 
; wiU conrec: tbeniseS-es with tbe treatn:er.: of avivazo^i cases, 
neat eariy cases in tbe hope of sev-urlng revv\-ery of tbe pAiiect: 
attd aalnnediate «hs» in the bcpe of resiorLng a nxxiioiirv. c: health, as wrfl 
aaof edacatiBg tbe pat&ea: 50 :hac be wij^ no :o::2^r l^ a <cur<.v of in:ev-:ioa 
to Ija tsmir and his feOov-wcrkmen. Tbese points are evident : tbey can. 
» fw aa mr espetieiKe indieases. be moce coznpLe^.ely insurevi by institutional 
tnatneflLt Ihaa bj tbe tnizxisg vfaiob the pac^Kic receives ac a dis^nsary 
ar ll«M«jk a doaoktBarr riax, Thw. in Bcigbton. by provi>iin j: 2o l^ts for 
tka litafa pgttt of early, aiaderafiefy advanced, arbi advanoe^i cases of vhtbisis. 
va iMve seeured taader a Tofuncarr sysceci the Qocidca:ion of twi^-e as many 
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cases of phthisis m there are deaths from this disease in the town, and have 
secured the minimum of a month's sanatorium treatment and training for 
more than half of these notified patients. Apart from the training associated 
with a short stay in a sanatorium, the chief immediate preventive measure 
against phthisis is the institutional treatment of advanced cases of the disease. 

If we consider the closely aggregated conditions under which an enormous 
proportion of our city populations are housed, we shall be able to realize, 
what is I believe the fact, that bad it not been for the steadily increasing 
extent of institutional treatment of the sick, and especially of the consump- 
tive sick, which has characterized most of our great centers of population, 
we should have experienced not the decline of phthisis which has occurred, 
but a great increase in its prevalence. Some apology is needed for presenting 
much tedious detail in my exposition of this subject, although I have been 
able to give only a brief outline of the detailed facts given elsewhere. Every 
detail is, however, needed in arriving at the truth in such a momentous 
matter. 

It is easy to deplore that statistics do not present themselves in that 
systematic form which permits wide conclusions from relatively limited 
experience. In this respect they differ from well-conceived laboratory 
experiment, in the ileductive reasoning connected with which such form is 
rightly required. With equal truth and reason one might express regret 
that in pathology and medicine one is compelled to w^ork backward from the 
investigation of the complex structure and functions of the human body 
rather than forward from the simplicity of the microscope and the test-tube. 
The more cumbTOUs •* clinical" methods of statistics might be dispensed 
with were we able to place the body under laboratory conditions. Social 
physiology and medicine are even more complex than the same sciences 
applied to the individual ^ and statistics must be used to decipher their 
mysteries. As they are required, our plain duty is to use them with the 
same care to avoid fallacy, and the same pains to control our results, as are 
expected in deductive experiment. We are not engaged in academic labors, 
of which the prixe goes to the winner, and each man may neglect his prepar- 
ation if he choose. 

The servant of public health is working on the lives of men, and should 
be laying the foundations of national prosperity and happiness. He belongs 
to an order of sanitary priests^ and l>eiies his vocation and betrays his trust 
if he does not use the material at his disposal fully and faithfully. He is 
hia brother's keeper; and, as in these matters knowledge means added life 
and happiness and usefulness to the communities whose welfare is his charge, 
be will reieet no method of labor and spare no endeavor which offers the 
prospect of increased power over disease, 

*'The day is short, and the work is much, and the laboreiB are slothful/ 
and the reward is great, and the master of the house presses.'^ 
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Consumption was well known to the ancients, and especially to the Greeks, 
for Hippocrates frequently alludes to it, and states that it was the most 
considerable of the diseases which prevailed in the Island of Thasus ofif 
Thrace in the Aegean Sea, and the only one which proved fatal to many 
persons. 

Hippocrates' description of the symptoms are those of acute phthisis, 
and he lays stress on the frequency of delirium before death, which indicates 
a larger proportion of meningitis in his cases than prevails nowadays. In 
prognosis Hippocrates regarded a falling-off of the hair and diarrhea as very 
imfavorable symptoms. The following quotation shows that he imderstood 
and practised disinfection by heat.* "In persons affected wth phthisis, 
if the sputa which they cough up have a heavy smell when poured upon 
coals, and if the hairs fall off the case will prove fatal. . Phthisical persons, 
the hairs of whose heads fall off, die, if diarrhea set in. Diarrhea attacking 
a person affected with phthisis is a mortal symptom." 

The words of the Father of Medicine as regards the importance of diarrhea 
as a symptom are more or less true to the present day, but he is a little hard 
on the loss of hair, which occurs after other acute diseases, and we must 
remember he was dealing with a southern, dark-hau^d race, less liable to 
baldness than fair-haired races of the north. 

Hippocrates does not discuss the treatment of consumption largely, 
but Aretaeus does so, and after praising "gestation" and living on the sea 
and anointing with the "oil of fats," he strongly recommends milk, for he 
saysif "It is pleasant to take and is more familiar than any other food 
to one from a child. In color it is pleasant to see, as a medicine it seems to 
lubricate the windpipe, to clean, as with a feather, the bronchi and to bring 
off the phlegm, improve the breathing and facilitate the discharges downward. 
To ulcers it is a sweet medicine. If one then will only drink plenty of this 

* Sydenham Soc. Trans., vols, i and ii. 
t Extant works. SydecJiam Soc., by Dr. Adams, p. 478. 
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[milk], he will not stand in need of anything else, for it is a good thing that 
in a disease milk should prove both food and medicine.'' 

The milk of goats, asses, and mares was recommended by Hippocrates, 
too, and Pliny, anticipating modem methods, recommended that milk 
should be drunk in the moimtains. Celsus* recommends, in particular, 
sea voyages, especially to Alexandria, gestation in a coach, and a milk diet, 
also the actual cautery to the chest to form issues. 

Galen was in favor of milk, and especially of goats' milk, and of a sea 
voyage to Stabia. He notes that portions of the lungs are brought up in the 
sputum of consumptives. 

In ancient and medieval medical writers many modes of treatment are 
recorded, some enlightened, but many which savored of the darkest ignor- 
ance and superstition, and it was not imtil the time of Laennec and the dis- 
covery of auscultation that the pathology of consumption was properly in- 
vestigated. It was chiefly owing to the labors of Bayle and of Laennec, of 
Andral and Louis of the French school, that we obtained a definite knowl- 
edge of the clinical history and pathology of the disease, whereon to base 
treatment, and this in practice was then largely dominated by the ideas 
prevalent as to the necessity for blood-letting, blistering, emetics, and other 
lowering measures which were employed in all forms of disease, including 
consumption. It is curious to note in the writings of the best known physi- 
cians of the day the tendency to regard these measures as the natural ones. 

Concerning blood-letting, Morton, Donar, Mead, Pringle, and Munro 
all recommended it for the early stag^ of the disease to subdue inflammation. 
Cheyne advised bleeding in hemoptysis, where it certainly has great effect, 
to reduce the inflammatory state of the lungs produced by the irritation of 
tubercle and to arrest the progress of the disease. 

Even Sir James Clark, who was a very cautious physician, counsels 
bleeding under certain restrictions, as the following extract will show. 
He was of opinion f ''that keeping clearly before us the condition of our 
patient, the nature of his constitution and the pathological condition of his 
lungs, and considering that the utmost benefit which we can generally ex- 
pect to derive from the practice is the removal or the diminution of con- 
gestion or inflammation, complicated with, and often dependent on, the 
presence of tubercles, keeping all these circumstances in view, blood may 
be abstracted with advantage at any stage of consumption, when the symp- 
toms require it. After pulmonary congestion has been diminished by 
general bleeding, the abstraction of blood by cupping or leeches, where 
further depletion is necessary, has a very beneficial effect." 

Most of the above authorities advised bleeding on the groimd of reducing 

♦ Paulus Aegineta. Sydenham Soc., vol. i, p. 494. 
t " Treatise on Pulmonary Consumption/' p. 34. 
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inflammatory conditions of the lung:, byt some of the French physicians 
entertained other views of its possibilities, Laennec's opinions on the 
subject are highly interesting, and are evidently more shrewd than those 
of h!3 contemporaries. 

He remarks on the treatment of phthisis*: "It has been shown by 
pathology that the cure of phthisis is not beyond the powers of nature^ but 
it muBt be admitted at the same time that art possesses no certmn means of 
attaining this desirable end. We may be well assured that a disease is 
irremediable when we find employed in its treatment almost every known 
medicament, however different or even opposite in effect, when we see new 
remedies proposed every dayp and old ones re\ived after ha\ing lain long 
in merited oblivion, when, in short, we find no plan constant but that of 
^ving palliatives and no means persevered in but such as are proper for 
fulfilhng indications purely symptomatic" 

Laennec says: '^Tbe most rational indications for the treatment of 
phthisis are: 

"First, to prevent the secondary eruption of tubercles, as in this case, 
if the primary tubercular masses were not extremely large or numerous, 
whicb they very seldom are, a cure would necessarily take place after they, 
the masses, are softened and evacuated. 

"Secondly, to promote the softening and evacuation or absorption of 
the existing erep of tubercles." 

Laennec remarks that bleeding and derivatives have been used to prevent 
the development of tubercle, the greater number of physicians, however, 
not considering them a means of curing or even preventLng phthisis, but only 
calculated to allay the infiammatory affections with which it is complicated, 
but he adds that Broussais maintained that by bleeding he stopped the 
inflammatory conditions and rendered the occurrence of phthisis rare. 

Laennec held that bleeding could neither prevent the formation of 
tubercles nor cure them, when formed. He says: "It ought never to be 
employed in the treatment of consumption except to remove inflammation 
or active determinations of blood, with which the disease may be complicated; 
beyond this its operation can only tend to a useless loss of strength." 

He was in favor of counterirritation, and at one time used the actual 
cautery to the chest wall beneath the clavicle or in the supraspinous fossa. 
But he afterward renounced this practice on account of its painful effect, 
and restricted himself to the appHcation of caustic pot^Lsh to the above- 
mentioned regions, so as to form eschars of 8 to 10 lines in diameter. He 
was not in favor of blisters after the tubercle was fully formed, on account 
of i\m local irritation they occasion. Laennec held that blisters ought never 
to be applied to the chest itself, for although in this situation they sometimes 
♦ "Auseultftiion mediate/' Sir John Forbea' Traiulation, p. 366. 
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give temporaiy relief when there are acute local pains, they too frequently 

produce a determination of blood to the thoracic organs, and more par- 
ticularly occasion pleurisy, WheQ Laennec prescribed blisters, they were 
applied to the inner part of the thighs, because this region affords a broader 
stirfaoe than the arm, and because in women the indication of restoring the 
catamenia gives it additional propriety. 

Laennec doubted if any of the remedies reputed to promote the softening 
of the tubercles really did so, but he thought the alkidiB, including the carbo- 
nates of ammotiia and soda, helped expectoration. He considered the best 
means of opposiiig the disease was by sea voyages or a residence on the sea- 
eoast in a mild climate, and he attempted to establish an artificial marine 
atmosphere in the Clinical Hospital in Paris, where he placed twelve con- 
sumptives in a ward, the air of which was impregnated with fresh seaweed. 
He states that in all of these patients the disease remained stationary, and 
in some the emaciation and fever were sensibly lessened, and that nine left 
believing themselves to be cured* 

Louis seems to have been skeptical about the treatment of phthisis 
gener^y, and only believed in palliative measures* 

Another method of treatment which was much in vogue at the beginning 
of the nineteenth centur}^ was by emetics, as we know by the evidence of 
Morton, Parr^ Brj^an^ Reid, Man^mt, Young, and Sir James Clark himself, 
for the latter cites the cures of De Vettis at Naples by emetics of tartari^ed 
antimony, and states that the benefit derived from this form of treatment 
is chiefly in threatened consumption, explaining that the repeated action of 
emetics may prevent the deposition, or at least the retention, of tuberculous 
matter in the bronchial ramifications and air-cells, and thus prevent the 
localization of the disease. 

I have dwelt rather fully on the treatment of consumption at the time 
of l^aennec, Louis, James Clark, and others because I wished to show that 
the short duration of life in their cases was clearly connected with the de^ 
preying measures then in vogue, and that the disease was not, as has been 
urged, of an utterly different type to that which prevails now, when the 
duration of life is much greater, and this can be proved by a comparison of 
some of the clinical descriptions. 

The best evidence on this point is that of Dn C* J* B. Williams,* a pupil 
of Laennec, who in 1871 gave the following facts* In the first ten years of 
his practice (1830 to 1840) **the beneficial effect of treatment was limited 
to incipient cases, and specially to those who were able at an early stage 
to take long voyages, such as those to Australia and to India/' He adds: 
**My general recollection of the histories of the developed disease at that 
time is that of distressing tragedies, in which no means used seemed to have 
* ** Pulmonary Consumption." First edition. 
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tmy pow& to arrest the malady; and life was mrdj prolonged beyond the 
limit af two yean, aasigiied by Laeooee and Latiis as the a^iexi^e domtioii 
qI the U/e of a eonsumptive. 

"In the next period of ten yeafB (from 1840 to 1830) a marked improTe- 
ment took place in the rasulta of treatment, apparently in connection with 
the allowanoe of a more liberal diet, and the habitual use of mild alterative 
tonica, aa th^ might be termed, partitmlariy iodid of potas^um with sarsa- 
pariUd, or other vegetable tonics- These were first given in conjunction 
with liquor potsasser or an aUcaline carbonate; but the lowering effect of the 
alkali led to the substitution of a mineral acid, generaUy the nitric, smd 
a combination of this deacription (iodid of pota^um 2 grs^^ dilute nitric 
add 15 drops, tincture of hops and compound fluidextract of sarsaparilia 
of each 1 dram, with an ounce of water or infusion of orange peel) became 
the favorite prescription, until it was supeiBeded by something which was 
mueh more efiieaeious. Several of the early cases recorded were treated in 
this way and with improved limits, in respect of the general health of the 
patients and diminution of cough and expectoration. 

'*It was in the latter half of this period that chemists began to produce 
cod*liver oU of miffietent purity and fr^hness to be fit for the human stomach ; 
and I have no hesitation in stating my mnviction that this agent has done 
more for the consumptive than all the other means put together.^' 

It was notp themfore, until lowering and palliative treatment had been 
discarded, and measures directed to the improvement of the patient's powers 
of resistance to the disease were adopted, that any serious progress was 
recorded. 

It was soon noted that the treatment by tonics and cod-liver oil, a liberal 
dietary, and a suitable climate was more appropriate for the ortUnary con- 
sumptive than the measures directed to reducing the loc^l manifestations 
of the malady; but it took a long time to work out a proper system of treat- 
menti and at this period the importance of abundant fresh air was only 
reeogniised by a few pioneers, such as Bodington and McCormac, and certaiidy 
H was not insisted on by the majority of medical men, as it is now- To live 
in an equable temperature^ to sleep in a well warmed room, and to winter in 
warm climates was the order of the day in the forties and fifties, and although 
ventilation was attendee! to, fresh air, if cold, was generally debarred. 
It wan the age of Madeira and Torquay, and the climatic results of that day 
were not altogether successful, as was shown in my statistics of two hundred 
anri fifty patiente treated by warm climates in different parts of the world. 
''*be concluMion which these pointed to was not that warmth alone acted 
nfavorably on eonsumptivcs, but that warmth plus moisture did so* 

Dry warm and dry cold climates gave good results; moist warm and 
list cold climates gave bad results. The great argument in favor of warm 
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climates in those days was that they enabled consumptives, who were 
generally very sensitive to cold, to pass a good part of every day in the open 
air. But my statistics demonstrated that even in Madeira, where the warm 
climate allowed of a life in the open air for most of the twenty-four hours, 
the patients did not prosper, but lost appetite, became languid, taking only 
passive exercise in a hammock, the disease progressing rapidly and softening 
and excavation proceeding. The only ones who flourished were those 
patients who took cod-liver oil steadily and were strong enough to ride 
on horseback about the island. Madeira has a heavy rainfall, and this 
element, combined with the heat, produces the relaxing climate. 

Then we come to the period of tonic treatment, the age of cod-liver oil 
and its allies — ^when patients were sent to the more bracing climates of the 
Riviera, to Egypt to ascend the Nile in dahabiyehs, and, above all, on sea 
voyages. 
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Treatment by Cod-uver Oil. 

There is no doubt that the introduction of cod-liver oil made a marvelous 
change in the outlook of the consumptive, and the improvement which fol- 
lowed was very great indeed. 

Dr. Hughes Bermett's* and Dr. C. J. B. Williams' powerful advocacy 
secured its use far and wide. The first report of the Brompton Hospital, 
published in 1849, stated that cod-liver oil possessed the property of con- 
trolling the symptoms of pulmonary consumption, if not of arresting the 
disease, to a greater extent than any agent hitherto tried. 

* "Pathology and Treatment of Pulmonary Consumption." 
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The pale, clear oil with but little taste, such as is imported from Norway 
or Newfouadland, or prepared from fresh livers in England, is to be preferred 
to the dark colored and strong-tasting oils, especially as the late Sir Alfred 
Garrod proved that the dark color and high flavor were due to partial de- 
composition of the Livers before the process of extracting the oil. 

Cod-Uver oil forma an emulsion more readily than other oils and becomes 
freely mixed with the foodl It is readily absorbed by the lacteak and forms 
a good molecular base in the chyle, proving easy of assimilation. Its wonder- 
ful penetrative power is shown by its characteristic odor appearing in the 
pus of abscesses opened when patients happen to be taking it. 

I remember a lawj^er who consulted me for symptoms of heart diBease. 
In the course of examination I found he had signs of an old contracted cavity 
of the left lung, but had lost all s}*mptoms» On inquiry I ascertained that 
the disease had been recognized, but that he stuck to his work and habits 
in London, and the only treatment he submitted to was taking cod-liver 
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oil regularly twice a day for some years, and with this he became stout and 
lost his cough. 

When I commenced practice in 186*5, it was the principal item in the 
treatment of the consumptive — young and old, rich and poor, took it freely, 
and if certain precautions were observ^ed they tolerated it well and digested 
it thoroughly. 

When cod-liver oil was introduced into Great Britain the open-air treat- 
ment was not much recognized^ there were no sanatoriums, and sanatorial 
treatment had not been organize<l, and yet the results of its large employment, 
which amounted at the Brompton Hospital to 1500 gallons a year, caused 
a dbtinct irnprovement in both the in-patient and out-patient departments, 
leadiog in many cases to arrest of the patients' disease. Pollock's statistics 
show an extension of the duration of life in a large number of his patients. 

Nowp the out-patient class did not enjoy the advantage of superior 
climates, nor was their food or their home conditions improved, and so it is 
hard to see to what the success was due except to cod-liver oiK 

The results of this remedy among the upper classes are even more striking, 
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but here much can be assigned to other sources of improvement, such as good 
food, exercise, and climatic treatment. Still, it was shown by my statistics 
that the patients who persevered in the use of cod-liver oil did better than 
those who went to warm climates and did not take it regularly. 

Before, therefore, discussing the results of open-air treatment and that 
of the high altitudes, we must bear in mind that, under previous sjrstems 
which included the use of cod-liver oil, numerous arrests of the disease took 
place, and the average duration of consumption among the upper classes had 
been extended from two years to eight years, which must be admitted to 
be a great triumph. 

Treatment by Medicines. 

A host of remedies have been vaunted for the cure of consumption, but 
a large proportion have been found wanting. 

Among those which in my opinion have achieved some degree of success 
are the hjrpophosphites of sodium and calcium, which add to the body-weight, 
and also arsenic in its different forms. Quinin, strychnin, and the vegetable 
bitters all do good by stimulating the appetite and digestive powers, and in 
the same category I would place the mineral acids, but many of them are 
chiefly useful as accompaniments of the cod-liver oil. 

Creosote, and its derivative guaiacol, have been largely used in the treat- 
ment of consumption, principally by the French and Grermans. Their re- 
ported successes led me to give both a trial, my chief experience relating 
to creosote. 

I tried this remedy largely according to various methods in tubercular 
disease of the lungs. First, by inhalation of steam impregnated with creosote 
vapor. Patients lived and slept in rooms impregnated with this atmos- 
phere. 

Secondly, dry creosote vapor produced by heating it in an evaporating 
basin. Patients inhaled this vapor for one-quarter to half an hour at a time, 
and this practice was continued for months. 

Thirdly, creosote was administered by the mouth in capsules in doses of 
three to ten minims three times a day for weeks and months. 

Fourthly, creosote was mixed with olive oil, as recommended by Dr. 
Gimbert, of Cannes, in the proportion of 20 minims to half an ounce of olive 
oil and injected subcutaneously. As much as a tablespoonful was injected 
at a time, and shortly afterward the patient used to taste the creosote in 
the mouth. 

The results of these experiments taught me that creosote has a wonderful 
influence in reducing catarrh and diminishing the amount of expectoration, 
but that it exercised no control over the evolution or spread of tubercle. 
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QPEN-AIB TrEATMEXT. 

Now we will conado- the open-air or hypenic system of treatment, which 
has proved so great a boon to oonsamptiyes. The dements of this are so 
well known that it will not be necessary to go into full detail, but I will 
merely enumerate the principal features, and then discuss the importance 
of each.* 

The essential features are: 

1. Plentiful supply of fresh air by night and day. 

2. An abundant dietary. 

3. Freedom from worry and exdtemait. 

4. Careful medical supervision, ccmtroUing ev^y detail of the patiait's 
life. 

5. Graduated exerdse and labor. 

The advantage of an open-air life, even whoi the temperature is low, is 
quickly appreciated by patients, and ev^i the most sensitive soon delight 
in living with open windows by day and by night. Ttus seems to me to be 
partly due to the effect on the skin of exposure to wind and sun, for not 
rarely an erythematous eruption is produced which causes tingling and 
burning of the skin and prevents the patients feeling chilly. 

With regard to the supply of fresh air, the more neaiiy we conform to the 
practice of living in the open, and avoiding drafts, the better; but common 
sense teaches us that we must protect our patients from bad weather, and that 
rain, snow, and sleet must be kept out of the bedroom. Cross-drafts are 
occasionally desirable, but the aperture in the walls must be high up above 
the level of the patient's head, and thus purify the atmosphere without 
affecting his comfort. Windows should open in their entire length and be 
fitted with louvered shutters, which protect from sun and weather and enable 
the windows to be constantly open except when otherwise ordered by the 
doctor. 

It might be well here to allude to the most complete open-air treatment 
of all, viz., the sun-bath, as practised in South Austria, North Italy, Denmark, 
and in at least one of the Britbh sanatoriums. 

The patients, with the smallest modicimi of clothing, lie at full length 
in the open on mats, exposed to the sun's rays during the hottest part of the 
day for periods varying from a quarter of an hour to one and a half hours, 
and are then rubbed down, or have a douche or shower-bath administered 
before the friction. Dr. Saugman, of Vejlefjord, and Dr. Denton Johns, of 

* I take this opportunity of referring my hearers to the masteriy and complete 
report on sanatoriums for consumption and on certain other aspects of the tuberculosis 
question by Dr. H. T. Bulstrode in the Thirty-fifth Annual Report of the Local Govern- 
ment Board, 1005-06. 
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Parkstone, Bournemouth, report that the bath is popular with consumptives, 
who are in no hurry to resume their clothing* 

There is a considerable rise in the rectal temperature during the exposure, 
but a rapid fall afterward, and improvement of appetite follows, and there 
is but little gain of weight. Some ladies with delicate complexions suffer 
from erythema from sun exposure, but both sexes gain in development, 
color^ and vigor, as I can testify. The difficulty of finding sequestered 
spots prevents this form of treatment being frequently practised in England, 

The dietary should be abundant, but care must be taken that the pro- 
teidsj the fata, and carbohydrates are represented in proper proportions, 
and that milk should not be pushed to excess; the aim of a good dietary, 
after the patient's weight has returned to the former standard of health, 
being that milk should be reduced and be replaced by meat and other muscle- 
formers. 

We should all be agreed that it is desirable to promote freedom from 
worry and excitement, but advice on attaining these ends must depend on 
the personal equation. For some folk all excitement, whether of games, 
of music, or of the drama, is harmful, and such had better abstain; but there 
is a large class of patients accustomed to such occupations and amusements, 
to whom they cause no undue excitement, and prove a pleasing diversion 
from thinking over and dwelling on their symptoms, or, worst of all, dis- 
cussing them with their neighbors. The medical superintendent ought to 
have certain light amusements to offer to patients during recreation hours, 
which, however, must in no way interfere with the gradual exercises to be 
discussed presently, 

I am aware that our German colleagues are, as a rule, averse to games, 
and think they tend to excite the patient ^s circulation and nervous system, 
but I do not think this is the experience of English medical men, if such 
games be played in moderation, and, of course, like aU other matters, be 
controlled by the medical superintendent. 

This leads me to the most important of all elements in the open-air 
treatment, viz,, the regulation by the doctor of every detail of the patient's 
life and the absolute obedience required from the patient* Undoubtedly 
Dr. Walther owes most of his success in the Nordrach treatment to this, 
and a commanding personabty has enabled him to insure his orders being 
obeyed* The late Dr. Ruedi, of Davos, exercised a similar influence over 
his patients, and seldom failed to get implicit obedience to orders, however 
unpalatable. I entrusted large numbers of consumptives to his care, and 
never knew a more loyal lieutenant in the carrying out of treatment, the 
results, to which I will allude presently, being most satisfactory. 

Brehmer was the first to introduce a system of graduated exercise into 
the treatment of phtlusis, for in the grounds of hia sanatorium at Goerbera- 
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dorf he had a series of paths of different gradients cut in the rising ground, 
which patients made use of according to their respective strength and lung 
power. 

Brehmer^s patient and follower, Dr. Unger, introduced graduated walks 
at Davos, and the Schatz Alp and other neighboring mountains were utilized 
for the purpose. Dr. Walther's '*Colojiie" at Nordracb came later, as also 
Dr. Meissen's Sanatorium at Hohenhonnef* The oiost complete series of 
graduated walks I know is at the ^'ejlefjord Sanatorium in Jutland, Den- 
mark, overlooking the Vejlefjord, an arm of the Kattegat* Here Professor 
Saugmann, an old assistant of Brehmer, has designed some miles of well 
graded walks in the woods and along the shor^ of the beautiful fjord, and 
as he has gradients varying from 1 in 20 to 1 in 8, as weO as level paths, he 
is able to arrange about seventy walks of different lengths and gradients, 
and to regulate exercise according to the individual strength and require- 
ments of the patients, the usual sanatorium practice beijig followed of en- 
joining the up-hill at the beginning of the walk and the down-hOl at the 
close. 

Similar walks are being constructed at King Edw^ard VII Sanatorium 
at Midhurst, and at other institutions in Great Britain and Ireland. But 
while walking is very beneficial in cases of early and quiescent lung tuber- 
culosis, it does not exercise aU the muscles of the body, and it is apt to b»ecome 
monotonous when practised twice a day by sanatorium patients. 

A decided step forward is the introduction of graduated labor in the 
treatment of consumption, and although at first sight the probability of 
advantage being derived by the patient does not seem great, experience 
proves its usefulness when judiciously employed. Graduated labor of some 
kind had been introduced into more than one sanatorium, but Dr< M, S- 
Paterson, of the Brompton Hospital, was, I believe, the first to reduce it to 
a iTfstem, instituting a number of grades and adapting these to the strength 
ot individual patients. Many physicians who have had considerable ex- 
perience of out-patients have lieen surprised at their improvement under 
ti^Baiment while staacUly pursuing their ofttimes arduous occupations, pro- 
mled there was no fever or hemoptysis, and Dr* Paterson himself was much 
impctMed by the case of a consiimpti\*e navvy who worked for forty hours, 
•Imost without a rest^ a few days previous to his admission to the hospital, 
and who 1^ a conaderable amount of disease, but apparently w^as none 
the woum for such laborious exertions. Dr. Paterson concluded that this fact 
might be turned to aiTOOunl. He lays down as a condition of any work being 
vnd^iftlBeii lh»t the temperature shall not reach 99^ F. in case of males or 
IB.6^ F, in eaae of female^ and if there be rise of temperature from overwork, 
1e pattfosi mtifil be sent to bed until the record is again normal. 

Dr* FateiBon'a gt^dm of work are as follows: 
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1. Walking from half a mile to ten miles daily. 

2. Carrying baskets of earth or other material and gradually increasing 
the load. 

3. Using a small shovel. 

4. Using a large shovel. 

5. Using a pickaxe. 

6. Doing this for six hours a day. 

The basket work is divided into three sections. In the first the patient 
carries a load of about 12 poimds a distance of 50 yards up a gradient of 
1 in 10 feet; i. e., rising 14 feet in the distance. Such patients carry eighty 
loads a day — equal to 8i cwt. In the second section the weight carried is 
18 poimds under the same conditions, and the amoimt reached is 13 cwt. a 
day. In the third section the weight carried each time is 24 poimds and the 
total reaches 17^ cwt. 

The small shovel is the ordinary coal scoop provided with a long handle, 
and patients commencing on this work will dig and raise two tons of earth 
7 feet into a cart, and as they increase in strength will lift four tons the same 
height. 

In grade 4 the ordinary navvy's shovel is used. Patients on this grade 
will dig and lift about six tons a day a distance of 7 feet from the ground. 

Grade 5 is pickaxe work, and consists in breaking unbroken groimd and 
in excavating. 

When a patient has been on a grade of labor for three weeks, his fitness 
for harder work is considered. 

As Dr. Paterson is himself reading a paper on this subject, I will leave 
him to describe his admirable system in detail and to furnish some of its 
results. 

But I would point out that by gradually ascending the grades the patients 
become fit for a six hours' day of work, and work of varied kind, and leave 
the sanatorium to return to their trades and occupations, if healthy ones. 

Patients who have reached the stage of walking four miles a day or any 
higher grade of work make their own beds, change their bed-linen, polish 
the floors of the adjacent corridors, and keep the dining-rooms clean and the 
brass work bright. The grades of exercise and work for the women are 
similar to those for the men, but the baskets and shovels are of smaller size. 

The women are not allowed to work as hard as the men, and consequently 
do not accomplish so much in the same time. They also keep in order their 
own part of the sanatorium groimds, cultivate a small kitchen garden, and 
have charge of the poultry. 

The final grade, corresponding to the hard navvy work of the men, con- 
sists of scrubbing work indoors. 

It is found that overexertion is followed by loss of appetite and headache, 
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and, if this continues, rise of temperature to 99^ F. in the mouth. If the 
patient does not take to bed, but goes on working, he will complain of pains 
in his limbs and joints like those of influenza. Further persistence is fol- 
lowed by more rise of temperature and a liability to pleurisy. 

Another dass of patients includes those who, while pursuing graduated 
labor, make no progress, but, as Dr. Paterson expresses it, mark time. It 
was doubtful whether these should be ^ven harder work or more rest. They 
w^ere considerably under-weight and their general appearance did not suggest 
the advisability of more exertion. 

However, after much consideration, more labor was tried, and the result 
was progress and improvement. 

While the system of graduated labor does wonders for the bodies, and 
especially the muscles, of our pati^its, it has a most beneficial effect on their 
minds. Depression and gloom ^ve place to cheerfulness and hope. The 
discovery that they can do honest useful work without suffering, and that 
day by day their working powers increase, as seen by the results, has a 
most encoura^ng effect on their spirits, which rise proporti<mately; for 
what is more delightful than the s»[ise of returning strength and of uae- 
fufaiess to those dc^ftr to us! 

Anmher advantage of the graduated labor is that it puts a stop to the 
nauseous discussaon of s3rmptoins. It occupies the minds and bodies too 
eooqiletely to permit of any such unwholesome occupation. 

Graduated evf^rcise, such as has been described, is not adi^ted to those 
eases of consumption where the leskms are extoasive or possibly £|ireadiiig. 
For these passive exstise in some form, such as driving, or sailing in boats, 
is moie j^ipropriate. Intermediate betwe»i active and pasave exercise 
comes lidingp which since the days of Sydoiham has always held a hi^ 
reputatioQ in the treatment of oonsumption, as it comlxnes besh air with a 
gjeotle but not fatiguing movement which warms the extremities, and in 
patientB of moderate strength does not exhaust. For some voy fedJe 
palieQts I have found massage to the extremities of great use. 

Hscm Altittdk Treatiient op Oonsuhftiox. 

It was OD May 11, 1S9G9, that Sir Hermann Wd)er read his noteworthy 
paper to the Royal Medico-Ctiirurgical Society of London on the treatment 
of phthisB by prolongiNl residence in elevated re^oos, and gave to the 
medical pici^aon his remarkable instances of the dfects of hig^ akitodes 
OD coosumptioii. 

Sr Hermann Weber*s paper was not the first contribution on the subject^ 
fcr many and striking cases of arrest of i^thisis in mountain dimatw had 
been pubtisiied by Airlubald Smith, Jourdannet^ and Guilbert^ and Lombari 
had deroied a pohune on ** C&mat des Montagpes ** to the subject. Hermann 
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Weber's great merit lay in placing the subject on a scientific basis before 
the medical profession and effectively meeting the various objections raised 
against it. The treatment, which was started in the Andes, where it was 
practised as freely by the Indians as by the Spaniards, spread to North 
America, and was carried to Mexico and the United States. It was introduced 
into Europe and largely used by British and German doctors, the Alps being 
generally chosen, and it spread to South Africa and to the Himalayas. 

The medical men of the United States soon organized excellent accom- 
modation in the high-lying states of Colorado and New Mexico, and Denver 
and Colorado Springs soon became high-altitude stations to which consump- 
tives were sent from the Eastern States and the British Isles. 

It has been found that similar therapeutic results can be obtained at 
high altitudes in all quarters of the globe. Latitude, rainfall, humidity, 
insolation, and shelter from exposure and winds may modify, but do not 
hinder, the effects. 

The characteristic features of mountain climates are: 

1. Diminished barometric pressure and consequent rarefaction of the 
atmosphere. 

2. Diathermancy of the air, or the increased facility by which the sun's 
rays are transmitted. This, as Dr. Denison, of Denver, was the first to 
show, causes an increase in the difference between the sim and shade tem- 
peratures of 1° F. for every rise of 235 feet. 

3. Asepticity or freedom from pathogenic germs, as proved by the 
researches of Pasteur and others. 

The effect of mountain air on the organs and functions of healthy and of 
sick persons has been ascertained by repeated careful observations to be as 
follows: the skin is tanned by the solar rays, and, according to Dr. Bowles, 
principally by the ultra-violet rays, in the attenuated atmosphere. 

The circulation is at first quickened, the heart's impulse becomes more 
powerful, but the pulse-rate at the end of six or eight weeks falls to normal, 
or even below normal; the respiration is at first quickened, but after a similar 
interval it gradually slows and is reduced to normal or below normal. 

The breathing becomes deeper, the inspiration longer, and the expiration 
more complete, and thus is explained the slowing of the respiration. There 
is reduction in the blood-pressure and in the amount of urea excreted by 
the kidneys, but more carbonic acid and water are eliminated by the lungs. 
When accUmatization is complete, the urea appears in full quantity in the 
urine and the blood-pressure again increases. 

Accompanying and exactly coinciding with the reduction in the pulse 
and respiration the thorax expands in several directions, causing an increase 
in circumference, at various levels, of from 1 to 3 inches and even more, 
also an augmentation of the spirometric record and increased mobility of the 



124 



SIXTH INTERNATIONAL CX)NGRESS ON TUBERCULOSIS. 



chest walls. The thoracic expansion is caused by the greater physiological 
activity and development of the lungs due to the rarefaction of the air. 
This is recognized by the measurements above alluded to and by physical 
signs, for the respiratory soimds are heard over a larger area in the thorax 





Showing e£fect8 of high altitude on the form and capacity of the thorax. 

than is usual, and the thoracic expansion is further proved by the wearer's 
clothing becoming too tight, and waistcoats, sta3rs, dresses, and other 
garments requiring to be let out. More oxygen is consumed by the blood 
and more carbonic add is given ofiF. 



HISTORY OP THE TREATMENT OP CONSUMPTION. — WILLIAMS. 125 

These changes in the thorax and its contents in visitors to the mountains 
are exempUfied more fully in the mountain races, for the Indians of the 
Andes, the Hill tribes of the Himalayas, the guides and chamois himters of 
the Alps have all enormous chests, and are characterized by great respiratory 
power, and by considerable endurance in walking and climbing. 

The effect of mountain climates on selected cases of chronic tuberculosis 
is remarkable. Cough and expectoration vanish. There is considerable 
gain of weight, the general appearance is greatly changed for the better, and 
it is difficult to recognize in the bronzed and vigorous individuals the pallid 
invalids of a few months before. Muscular power is largely increased, and 
many of the patients walk 10, 15, or even 30 miles a day and climb mountains. 

The local improvement is more striking. Tubercle bacilli are banished 
from the sputum. Respiration, at first increased in rate by the elevation, 
becomes deeper and easier. The physical signs show in cases of consolidation 
resonance over both lungs, the disappearance of all signs of dullness, bron- 
chophony, and crepitation, and the substitution of harsh breathing, like 
the compensatory breath sound heard over the unaffected lung in pleuritic 
effusion. 

In many of these early cases of consolidation the disappearance of the 
physical signs is so complete that the physician has to refer to his notes to 
discover which lung was originally attacked. 

In softening and excavation cases the improvement takes the form of 
disappearance of moist r&les and often of cavernous sounds, and hyper- 
resonance appears, owing to the large development of emphysema around 
the lesions. 

Of all my statistics of consumptive patients, the high altitude cases 
yielded the most favorable results, and, what is most important, the fewest 



The cases which did best were those of tubercular consolidation of one 
or two lobes, for 83 per cent, showed arrest of the disease. Cavity cases 
were not so favorable and only gave 45 per cent, of arrests. 

There is no system of treatment which turns to better account the healing 
influence of nature than the high-altitude system, for here it is climate, as 
measured by the barometer, thermometer, and rainfall, which is the main 
influence and not regime or drugs. 

In no country can this treatment be more effectively carried out than in 
the United States of America, where the tract of high-lying land is of vast 
extent, and where altitudes of from 5000 to 10,000 feet are available, and, 
being situated in temperate latitudes, present a great choice of climates. 

Colorado, Arizona, and New Mexico have given excellent results, as the 
writings of Dr. Denison, of the late Dr. Solly, and of others set forth, and 
will doubtless still do much for patients from the Eastern States. 
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TABLE SHOWING INFLUENCES OF WARM 



Cttlm inlAnd teixi' 
pecste 
(moist) 



Drr dimAiet of tha 
MeditaRmoflftn 
Baiin (outfiiie) 



V«rj diy dmiftiet. . 



If oist and warm At- 
laotio elimatet 
(marine) 



Aica^hofi. Winter mean temp. 46^ F. (Iiombard) ; aedatiTe 
Pan. Winter mean 42-8^ F. ; rainfall 43 inches ; rainj days 

U9; sedatiTB 

Ba^^res de Bigone. Climate similar to that of Pan 

Bome. Winter mean 48 90^ F.; rain&dl considerable; en 

tirelj exposed to winds ; more stimulating than Pan 

/ /it Am« /Enjoying a winter climate warmer than- 

IcZ^ England by at least 8^ P., mnch leas 

i , v;-w» .^^rV^'il* moist, and far more stimulating. WintaH 
^<^^J^ ^""''"^mcan 47" F. to 49^5° F. ; rainfaU 35 

2 l&^R^ [inches; number of rainy days 45 to 80 ; 

I S!f;^-r™'lirii- N«U sheltered from cold winds; stimu 
IRiTiiiageneraUy Ij^ji^g 

Malaga. Winter mean 56^ F. ; rainfsJl 16^ inches ; rainy days 
40; well sheltered and stimulating 

Ajaocio. Winter mean 58* F. ; l^rge number of rainy days ; 
well sheltered ; less stimulating than Malaga 

Palermo. Winter mean 58" F. ; open to extremes d tempera- 
ture; imperfectly sheltered 

Malta. Winter mean 57*46* F. ; drier than Palenno ; much 
exposed to wind , 

Corfu. Winter mean 54-28* F. ; large rainfall; great Tidssi- 
tudes d climate 

Cyprus 

Algiers. Winter mean 56"* F. ; rainfall 82*18 inches ; rainy 
days 87 ; moister than Bivi^ra ; stimulating 

South of Europe generally, including winters ^nt piuily at 
one and partly at another of the above stations, or else in 
travelling in Italy, Spain, &c 

Egypt and Syria. Winter mean 58*52* F. ; at Cairo very sxnall 
rainfall ; rainy days not exceeding 15 ; extreme dryness 

Cape and Natal. Winter mean 60* F. circa ; rainfall small 

Tangiers. Climate probably intermediate between Algiers and 
Madeira 

Madeira. Winter mean 60*60° F. ; rainy days 88 ; rainfall 80 
inches; warm and moist ; sedative 

Canaries (Teneriffe) | 

St. Helena I Resenbling Madeira ; sedative 

West Indies ) 

India (generally) 

New Zealand 

South America (Andes) 

Sea voyages to Australia, America, India, China, Cape, and 
West Indies 
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CLIMATES (FOREIGN) IN CONSUMPTION IN 251 CASES. 
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Sesum Teeatmext. 

TIm; ftpplk&tkm of serotherapy to the treatment of tubercoloas was the 
CtatunJ fliMiuecucae of ite tfiumphs in dipbthma and other diseaapft, but the 
diflk:ultks in the way of success are very oonsidoable, partly because one 
attack of tu^^ereulosis does not neceasarily protect from a seoixid <Hie, but 
rather predi^Xjfles to it, and partly because tuberculosb di^days so many 
fofKiS of invaaon, so that often where complete arrest of a limg lesion has 
taken place, the disease appears elsewhere, as in the larynx or in the men- 
jngK« of the brain, or in some bone, joint, or gland; so we have new oraiters 
to deal with* 

Many attempts have been made to procure a tuberculous antitoxin by 
inoculating with tuberculin animals which are reported to be inmiune from 
tul^rcle, and tlien using the serum of the inmiime animal for hypodermic 
injection* Tlus was done in France by Richet and Hdricourt, by Bouchard, 
by Dareml^rg, and by Bemheim, who has published an excellent work on 
the subject, and especially by Marmorek, whose senmi has been largely tried 
in various European countries, and whose results were fuUy discussed at the 
Paris Congress, where no less than twelve members ^)oke favorably of them, 

Maragliano's experiments with anti-tuberculous senmi are the most 
extensive of any, and were carried on for several years. Dogs, horses, and 
asses were inoculated with highly toxic principles extracted from cultures of 
living tuljercle bacilli. The serum from the said animals was then injected 
into patients. Besides Maragliano's own elaborate trial of this serum, it 
has been tested most carefuUy at the Henry Phipps Institute at Philadelphia 
for two years, and the result has, on the whole, not been satisfactory, though 
I understand it is still on its trial. There is no country in the world where 
sero-therapy has been so steadily persevered with as the United States, and 
the experiments of Trudeau and Baldwin and of Paul Paquin may be in- 
stanced as good examples of scientific work, and Ravenel and Pearson's 
articles in the Henry Phipps Institute Reports supply complete and very 
useful surveys of the work done in this department in Europe and America. 
Pearson and Gilliland found that after repeated injections of cultures of 
tubercle bacilli from human sputum the resistance of young cattle to virulent 
tubercle bacilli of bovine origin may be increased to such an extent that 
they are not injured by inoculation with quantities of cultures capable of 
causing death, or extensive infection, in cattle not similarly protected. 

In March, 1899, 1 communicated, with Dr. Horrocks, a paper to the Royal 

Medico-Chirurgical Society of London,* on the treatment of pulmonary 

tuberculosis by antituberculous serum, being the result of the treatment of 

nine consumptives at the Brompton Hospital by a serum prepared for me at 

* Tranfactionc of the Medico-Chirurgical Society, vol. Ixxxii, p. 281. 
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the Lister Institute of Preventive Medicine by Eh-. Bulloch in the following 
way. 

A healthy horse was inoculated with tuberculin several times, commencing 
with small doses and increasing to doses of 500 c.c, which last amount it had 
received under it^ skin on two occasions. A rise of temperature had occurred 
in the animal in the first twenty-four hours after the injection, but this had 
subsided and the horse seemed none the worse. Twenty-one days after the 
last injection a liter of blood was drawn from the left jugular vein, the clot 
removed, the semm separated and mixed with carbolic acid solution. The 
horse remained in excellent health during the whole period of the experiments 
and never showed any symptoms of tuberculosis* 

My colleague, Dr. Mitchell Bruce, placed a ward of four beds at the 
Brompton Hospital at my disposal, and into these beds were admitted at 
first four male patients suffering from phthisis of a more or lem acute char- 
acter, for the disease wa^ either altogether acute, or acute disease had super- 
vened on chronic tuberculosis. My object was to determine what influence 
a prolonged use of the serum had on the march of tuberculosis, as evidenced 
by constitutional symptoms, temperature, sputum, and physical signs. 
The injections were mainly carried out by Dr. Horrocke, the then Resident 
Medical Officer of the Brompton Hospital. The doaa used was from 1 to 
10 rag, of the serum; the number of injections varied from fourteen to twenty- 
one. 

The serum produced two very decided effects: Fh^t, urticarial rash^. 
These appeared in four out of the five cases, and they seemed to be caused 
by the carbolic acid contained in the first samples of the serum, as subsequent 
samples, which contained little or no carbolic acid, producetl no rashes. 
Secondj swelling of the axillary glands, generally on both sides, which 
occurred in all the patients. The effect on the temperature and pulse was 
rather irritative than otherwise, the expectoration increased in quantity, 
but there was no dimin*^tlon in the number of tuljercle bacilli in the sputum, 
except in one case. The septic organisms diminished in number and the 
amount of lung tissue found was reduced in three cases, while in one it was 
increased. The general condition of these patients deteriorated, and the 
physical signs showed that the serum treatment had not in any way checked 
the ordinary evolution of the disease, but that tuberculization and excavation 
had gone on uncontrolled. 

These experiments taught us several lessons* First, that we were using 
too strong a serum, and that it would be better to employ one drawn from 
the horse at a longer period after inoculation. Secondly, that we had in- 
creased our doses too rapidly. Thirdly, that it would be better to try the 
effect of the serum on the earlier and more Umited lesions of phthisis. 

The first serum had been taken twenty-one days after the inoculation of 

ftPHC VOL. — 5 
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the horse; we then decided to use it seventy- two days after the inocula^ 
tion and in smaller doses, continuing these until complete tolerance was 
reached. 

Dr. Biss kindly placed a ward at our disposal^ and four male consutnptives, 
with quiescent and Limited lesions, free from fever and any complications, 
were submitted to the treatment- All were unilateral cases and from two 
to three lobes were involved. Two patients had only tubercular infiltration, 
and in two caviti^ had formed. 

The effect of the serum, thus modified, on the last four patients formed a 
marked contrast to its result on the first, and there seemed to be no doubt 
as to its beneficial influence when administered in a milder form and in less 
severe cases* The treatment was carried on for longer periods, the number 
of injections varied from thirty-two to fifty , and the dose from 1 mg. to 5 
mg., whereas formerly it had occasionally reached 10 mg. The injections 
were well borne and in no case was there any local swelling or irritation or 
rash (urticarial or other), but in all swelling of the axillary glands of one or 
both sides took place, as in the first set of cases. 

The temperature was unaffected in three of the patients, nonnd or 
subnormal figures being recorded. In one the injections sometimes caused 
a slight rise, but no continuous pyrexia. The pulse and respiration were 
not materially affected* All four patients gained weight, the cavity cases 
most — one gained 12^ pounds and one a stone; the consolidation cases 
gained respectively 5^ and 6 pounds. All increased in vigor and were able 
to return to work, except in one case, where a lighter occupation was sub- 
stituted for the old one, that of a gas-fitter. 

Cough and expectoration greatly diminished in all and in one ceased 
altogether* The sputum never contained any tung tissue as in the previous 
caaes. Tubercle bacilli diminished in all and entirely di.sappeared in one 
patient's case, when contraction of the cavity took place and there was 
no longer any sputum. 

With regard to other organismSp diplococci, staphylococci, and strepto- 
cocci, which were present in all the cases, they for the most part disappeared 
under the serum treatment. 

These cases are not put forward as instances of absolute arrest of tlisease 
under serum treatment, but they appear to me instructive as indicating the 
daas of case most suitable for its use, and also the class where it only does 
harm. 

The injections were made under the skin of the back chest over the 
latifisimus dorsi muscle, anrl their effect on the lymphatic system was seen 
in the swelling of the axillary glands* 

Judging from later experience, it is probable that the tuberculin doses 
were excessive in all these cases, and that smaller doses, such as are now 
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used, would have been far better, but I offer the experimenta as they stand 
as a link in the chain of evidence which is being forged in favor of this kind 
of treatment. 

Vaccina Treatment. 

When tuberculin was introduced by Koch in 1890, it was ushered in with 
too hopeful expectations by its rhstingiiisht^d discoverer, and awoke extrava- 
gant hopes. It was tried in many countries and by many careful clinicians, 
and the general result was failure and disappointment. 

The reason for this was that while tuberculin exhibited a remarkable 
afhnity for tuberculous lesions, wherever situated, the doses used were 
excessive. Apparently the object of Koch*s injections was to produce a 
reaction characterized by rigors, pains in the limbs, languor, increase of 
cough and expectoration, rise of temperature and pulse, and occasionally 
an eruption like measles, subsiding in twelve to fifteen hours, the patient 
at the close of the reaction rcturmng to his ordinar>' state. 

The large doses produced lung destruction, as proved by the appearance 
of lung tissue in the sputum, and not necessarily a diminution in the number 
of tubercle bacilli, which were often as numerous as before, if not more so, 

Ofttimes tubercular consolidations were converted into cavities. At 
that period the dose recommended by Koch was 1 mg., gradually increased 
to 1 cc, ; and if tolerance of this dose was established, the patient was held 
to be immunized from future tubercular attacks. This often proved not 
to be the case. 

However, a great change has come over our procedure. We no longer 
use larg^ doses of tuberculin, and instead of 1 milligram to 1 centigram, 
we use T^Vir ^S^ ^^^ increase to y|^ mg,; the object being not to produce 
a reaction, but rather to avoid it. In cases where there is any tendency 
to rise of temperature the interval between the injections is increased. 
As a rule, under the small doses all objective symptoms, such as fever, 
nightnsw^eats, pleural affections, and swellings of the lymphatic glands, 
disappear. According to Bandelier and lioepke,* tuberculin should never 
be used in cases of mixed infection with influenza, for those greatly interfere 
with its action. The use of small doses enlarges the scope of the treatment, 
for it renders its emplo>Tnent possible even in advanced cases, 

Bandelier and Roepke note that whereas the light cases not treated by 
tuberculin are often confined to bed on account of some complication, even 
severe cases treated with tuberculin are seldom in bed. 

They are of opinion that if there be the slightest rise of temperature, 
the patient should wait from eight to fourteen days before the second injec- 
tion, and they then recommence treatment with a smaller dose; a great 

* "Lehrbuch der speiiifiscber Dfagnoetik und Therapk der Tuberkuloae/* 1908, 
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object being to allow plenty of time for the formation of antibodies. In 
truth the formation of antibodies, to successfully resist the attack of the 
tubercle bacillus, is the great aim of the ph3rsician. 

I will now say a word on the different forms of tuberculin in use. Koch's 
original tuberculin, was a glycerin broth culture of the tubercle bacillus. 

In this condition he gave it to Karl Spender to experiment with. He 
afterward boiled down this solution to one-tenth of its volume and filtered 
it through porcelain. It contained the soluble products of secretion of the 
tubercle bacilli in 50 per cent, of ^ycerin solution. This was Koch's ''Alt 
Tuberkulin/' and Denys of Louvain's tuberculin obtained from a bouillon 
culture of the tubercle bacillus when injected under the skin produced the 
same symptoms as the Alt Tuberkulin of Koch when used in smaller doses. 
Denys commenced with iW^nnr ™S-' ^^^ ^7 gradually increasii^ the 
dose cliumed to have obtained a considerable number of cases of improve- 
ment. Koch's Alt Tuberkulin is stiU largely used for cattle-testing and to 
some extent for the treatment of human beings. 

The T. R. tuberculin Koch produced by taking highly virulent cultures 
ci tubercle bacilli, dr3ing them in vacuo, and triturating them in a mortar. 
The resulting powder was treated with sterile distilled water and centri- 
fiigali«d. The supernatant clear fluid was then removed, and to this Koch 
gave the name of T.O. (Oberertuberkulin). The solid re^due was then again 
dried, and the same process of extraction repeated several times, the fluid 
used each time being preserved and the whole finally mixed together. This 
mixture constituted the residual tuberculin, T.R. (Tuberkulin Ruckstand), 
which is now so much in use. Koch claims that in gradually increasing doses 
this confers immunity on guinea-pigs. The baciUary emulsion introduced 
by Koch conasts of pulverized tubercle bacilli, one part to 100 of distilled 
water, with equal parts of ^ycerin, and is stated to be the best of all Koch's 
prq>arati<His. 

Another great advance in our knowledge of tuberculin and its work- 
ings we owe to 1^ Almroth Wri^t and Dr. Dou^as, viz., the intro- 
diicti<xi of the opsonic index, by which the resisting power to tubercular 
dwase is duly calculated and regM^red and we obtain some idea of the 
strength of the antibodies, as they are called. Tuberculin can be ad- 
ministered with much greater safety if the opsonic index of the patient has 
been ascertained beforehand, and it is afterward given without danger, 
not only by the skin, but by the mouth and rectum. 

Dr. Arthur Latham, with Drs. ^itta and Inman,"^ have made earful 

eompariscxis^ in tuberculous patiaits, betweai the temperature curve and 

tliai of the (^Monic index, and they find that in felmle cases, when the 

temperature faUs, the opsMiic index rises; and, vice versa, when the ton- 

• PhMSM^i^ ai the BcTmi Sodely of Medicine tqL i. No. Sl 
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perature rises, the opsonic index falls; also that the opsonic index is low 
when the patient complains of subjective symptoms, headache, restlessness, 
Icjss of appetite, and that it is raised when the patient feels better and his 
symptoms show improvement* 

Dr. Hector Mackenzie has found that if the patient's symptoms are 
carefully watched it is possible, with the small doses of ^V^nj ^ titW ^^i- 
now given, to dispense with taking the opsonic index, as the patient's fitn^s 
or unfitness for tuberculin can be ascertained without, and it is a trouble- 
some proceeding. 

What is claimed for tuberculin is that it not only increases the percentage 
of cases of arrested disease in those undergoing sanatorium treatment| 
but also diminishes the tendency to relapse, and the evidence of Trudeau 
is rather to this effect. But the facts are hardly, as yet, sufficiently 
numerous to justify these conclusions. 

What I have seen at the Brompton Hospital, in the wards of my col- 
leagues, has impressed me very favorably, and confirms my ovm experimenta, 
some of which were mentioned above- I only hope the treatment mil be 
very cautiously and gradually tested, and that this time it may fulfil the 
hopes which have been inspired. 

In addition to the tuberculins before mentioned, bovine tuberculin has 
been used for cases of human consumption by Carl Spengler and Nathan 
Raw, and both claim many advantages for it. Nathan Raw states that in 
order to insure success the patient must possess a certain amount of natural 
resistance to the organism, and if this be not present ^ it must be supplied 
by fresh air, f^^ding, and general tonics, Also the disease must be limited 
to one lobe of one lung^ or to two small areas of two lungs, and the patient 
must not exceed fifty years of age. 

And now tills survey of the treatment of pulmonary tuberculosis by one 
who has labored in this field for over forty years must close, and your lec- 
turer, in thanking you for your patience and forbearance, desires to remind 
you that the history of consumption has ever Bhoi^*n that more ha»s been 
accomplished by measures which augment and reinvigprate the resistbig 
powers of the sufferer than by measures which aim at destroying or render- 
ing harmless the invading tubercle bacillus. 
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The mind of man has never heretofore conceived a nobler or more im- 
portant task than the war against tuberculosis, which is undertaken not 
merely for the protection of a nation or of a race, but for the whole of human 
kind. 

In the presence of this audience it would be idle to bring forward proofs 
that tuberculosis is the most terrible of plagues, demanding the largest 
sacrifices, and taxing life more heavily than all other calamities combined — 
sickness, war, and catastrophe. The sympathy of the civilized world is, 
in this matter, imanimous; all nations have combined in a common war 
against a common enemy. In this sense one may look upon the Interna- 
tional Congress on Tuberculosis, in which we are now taking part, as a 
brilliant council of war, including the combatants of the whole world; and, 
in the same view, the Tuberculosis Exposition at Washington calls for our 
liveliest admiration as an imposing military review. We may speak of this 
campaign as organized with no less seriousness than such an enterprise 
would call for on the part of a belligerent nation. The strategy remains in 
the hands of society and the State; the actual combat belongs to physicians 
and to those whose business it is to instruct the masses of people. From the 
lips of the most competent men of the world you will learn what results have 
been so far obtained in the campaign against tuberculosis. For m3rself, I 
have undertaken only to speak of the service of reconnaissance, which is the 
special responsibility of laboratory men, a service of utmost importance in 
time of war, for the more one knows of the virtues and the faults of the enemy, 
the greater and more enduring will be the rewards of victory. 

What ages passed in this war of mankind against an enemy unknown and 
invisible! How many deceptive experiments have been made in order to 
obtain rare and shallow successes! It is only since the advent of the present 
generation that the dean of our pioneers in bacteriology, our most fertile 
investigator, Robert Koch, has revealed the enemy so long inscrutable. 
All of us, both doctors and patients, now enjoy, as if they were common- 
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place, the beneficent fniits of this discovery which, only twenty-seven 
years agp, inaugurated a new era. The notions which we had acquired by 
the vague groping of earlier days Imve been revisedj corrected, and devel- 
oped m the clear light of bacteriolog}\ We have seen maladies, apparently 
dissimilar, united into a single group, having as a common cause the microbe 
of tuberculosis; while other diseases, strongly resembling consumption, have 
been removed from the list, the microbe of Koch having nothing to do with 
them. Thus our bare recognition of the enemy has immediate consequences 
of great imi.K>rtance, which are again enlarged precisely in proportion as one 
pursues this organism into the details of its intimate Ufe- By bringing these 
facts into view, sketching the life-histoiy^ of the microbe, we shall see, as we 
follow the study of the biology of the bacillus, that each step leads us to 
some new success in the war against tuberculosis. 

We find that the tubercle bacillus is to be distinguished in many respects 
from other knowTi organisms* In its exterior form it apparently preaents 
nothing extraordinary. One finds, however, that it behaves in a special 
manner toward the anilin colors^ by which bacteriologists are able to make 
these microl>es visible. Not only must we use mordants in order to stain 
it, but, once it has been stained, it retains color with such remarkable 
tenacity that even the acids have no effect. Another noteworthy char- 
acteristic is that the bacillus of Koch will not grow on the solid media 
originally introduced into bacteriological methods by Koch, except upon such 
as are prepared with the blood'Serum, and not upon such media unless at 
the temperature of mammaha. But there are few unmistakable distinc- 
tions in nature— nature makes notlung unique; so that one presently finds 
certain microbes, almost entirely like the tubercle bacillus, presenting the 
similar peculiarities, though lacking its murderous power. Later and more 
minute studies show that the bacillus of tuberculosis is not a simple rod, 
such as one finds among the scluzomycetes; under certain special conditions 
it is capable of growing in long branched filaments, sometimes having bulb- 
ous ends, and the filaments may be so grouped as to radiate in all directions, 
looking very much like the actinomyces or ray-fungu3» If the agent of 
tulierculosis is not an ordinary bacillus^ then what is it? Its place in botany 
is not yet exactly defined, and the question needs investigation, for the 
solution of tills problem is somewhat important from the view-point of the 
evolution of species. 

Besides the peculiarities of its structure, the chemical constitution of the 
bacillus of tuberculosis presents some peculiarities* Not only is the bacillus 
composed of albumin, the life-substance, but in the whole of its mass, and 
amounting to about one-third of its substance, one finds a number of the 
substances which chemists class as fats or waxes* In the opinion of most 
investigatorSj these substances explain the peculiar relation of the bacillus 
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of tuberculosis to coloring matter — ^its resistance to the acids. The colora- 
tion which reveals the tuberele bacillus is, in fact, chemical evidence of the 
presence of these substances. 

What is the biological significance of these fattj substances? In ^ect 
they spread a thin defensive layer around the delicate and vital parts, pro- 
tecting them against external injury. Is this the only function of the wax 
which is found in the microbe of tuberculo^? If so, we ought to find this 
substance on the surface of the baciUus, but this does not quite correspond 
with the facts. On the contrary, it seems to penetrate the whole mass of 
its body and to form a sort of spongy carcass* When chemical examination 
of the cultures of tubercle bacillus reveals the cellulose substances, their 
presence is incomprehensible unless they help to form the superficial envelop 
of the microbe. It is generally believed that the wax plays a part in the 
exterior protection of the microbe, but it has still other biological functions. 
For one thing, it has the faculty of resisting, in a special manner, the io- 
fluenee of digestive Juices, of the phagocytes, the cells which exterminate 
dangerous microbes, and are, therefore, defenders of the animal organism. 

Still another function: the wax protects the bacilli against rapid drjnng, 
which means great danger to their vital albumin. Indeed^ the resistance of 
the microbe of tuberculosis iSj in this respect, incomparably greater than 
that of other bacilli. In the presence of these facts, we other creatures, 
we men, are tempted to reproach nature, which has given to the tubercle 
bacillus the i>ower to rest in a sort of dormant state until the moment it 
attacks another %dctim, although it cannot multiply when thrown off from 
the living organism, as we shall soon see. 

Thanks to the presence of this precious wax, the bacillus of tuberculosis 
is relieved of the necessity of forming spores, which other organisms are 
obliged to form in order to survive the unfavorable contingencies of life, 
A great many distinguished observers have seen, in the interior of the tu- 
bercle bacillus, certain formations resembling spores, whose biological sig- 
nificance is still in doubt; but the tubercle bacillus does not offer any such 
resistance to physical and chemical agencies, and especially to high tempera^ 
tores, as is characteristic of true sporulating microbes. 

As we hinted a moment ago, the bacillus of tuberculosis is not able to 
multiply except in the interior of a living organism. There are two reasons 
for this. In the first place, it cannot grow except at the temperature of the 
blood; and in the next place it cannot find the special conditions of nutri- 
tion required by a cellular body so complex as the tubercle bacillus, Th^e 
two conditions can be realized artificially in the bacteriological laboratory, 
but never in inanimate nature. It results, therefore, that the bacillus of 
tuberculosis is an obligatorj' parasite, a fact which has capital importance in 
the war against tuberculosis* Our strategists should never lose sight of 
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tluB fact that the tubeirle bacillus can propagate nowhere except in the 

bodies of individuals sick of the disaasei and that it is able to infect new in- 
dividuals either directly or indirectly through the media of one's surround- 
ings. In this light it appears that the combat must be made in two direc- 
tions . In the first place, the point of attack is the sick organism^the in- 
fected individual^ and it is here that medicine must bring into action all 
the resources of its art and of its science to cause the disappearance of tuber- 
culous foci already extsting, to smother those which are about to appear, 
and to prevent the formation of new ones* 

You will learn, here at Washington, from the mouths of competent 
teachers the difficulties which arise in the cure of manifest tuberculosis. 
Whatever success we may have in therapeutics, the strategists must reckon 
with the fact that the bacillus of tuberculosis is distributed afresh over and 
over again in our surrounding. That is why we must make war, incessant 
and without quarter, in the second direction* Success of the ideal character 
would be ours if we were able to render harmless the bacillus of tul>erculo^ 
at the very moment when it is thrown off from the infected body* To attain 
this result it is necessary to educate the carriers of the bacillus to the point 
where they themselves will take pains to destroy the bacilli which they evar 
cuate. The education of the masses in this direction must not be relaxed. 
If we could, at this moment, ^ve to the famous phrase, "Do not spit," 
as wide a circulation aa we can give to jokes and caricatures, then we could 
congratulate ourselves on the great success of our strategy. Always we 
shall have to prosecute, directly and actively, this combat of destruction 
of the fresh bacilli* 

What weapons have we at our command? What physical and chemical 
agents have the power to destroy the microbe of tuberculosis? In nature 
the most powerful enemy of the tubercle bacillus is the sun, whose direct 
rays deprive it of life in a few days, sometimes even in a few hours. We 
can do no better than follow the proverb resulting from the experience of 
the Italian people: **Dove entra U sole, non entra il medico," and we should 
admit into our homes, as freely as possible, the light which brings life to us, 
precisely as it brings death to one of our deadly enemi^. 

We have already d^cribed the relations of the tubercle bacillus to the 
temperature of its surroundings. In order to attain full development it 
requires not only favorable conditions of- nutrition, but also the temperature 
of our blood. In the absence of these it ceases its active existence and goes 
into a state of somnolence, in which its life may be retained for months* 
Low temperatures do not kill it. It can be frozen and thawed, and frozen 
again, many times, without injury. High temperatures, on the other hand, 
become dangerous to its life from the moment one reaches the point at which 
albumiu is coagulated, namely, 60*^ C. But in a syntematic combat against 
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tuberculosis it is unwise to depend upon so slight a temperature* It is 
also neceisary to render harmless the milk which is suspected of carrying 
tuberculosis, and the best practical way of domg this is to boil the niillt for 
several minutes. By way of concession to those who do not like boiled milk 
one may admit that beating several times to 70° is an admissible procedure, 
provided it is done in special apparatus, by conscientious and experienced 
persons. The application of dry heat up to 100° is not as effective as boiling 
when the bacilli of tuberculosis are enveloped in protective substances, as 
is the case its sputum* Steam b the sovereign and rarlical agent by which to 
destroy tuberculous material- The chemical poisons have only a second 
place in the work of disinfection. It b necessary to say that the bacillus 
of tuberculasis, when not mixed with other substances, is about as somitive 
to the ordinary liquid and gaseous disinfectants as other non-spomlating 
organisms are. But hi practical life we have to reckon m\h certain circum- 
stances by which the tubercle bacillus, ha\ing been thrown off from the sick 
organism, is enveloped in organic substances like mucus and pus, which, 
when they are submitted to chemical action, are soon transformed into an 
impenetrable barrier, which does not permit the poison to penetrate to the 
bacillus itself. So it is, especially, with corrosive sublimate, which is or- 
dinarily so powerful a disinfectant- One must give the preference to phenol 
and to other substances having the fiieulty of deep penetration. 

Up to the present time we have been talking simply about the structure 
and constitution of the tubercle bacillus, about its behavior under external 
influences, just as if one microbe of tuberculosis were precisely like any other 
microbe of tuberculosis. At the beginmiig of the bacteriological era such a 
likeness was admitted, but with the progress of our reconnoitering we have 
come to make certain distinctions which were formerly not suspected. It 
appeared that the bacilli, derived from many different patient-s, had many 
different degrees of tenacity of life, and that their virulence was not the same 
for laboratory animals* Then one discovered other dissimilarities according 
to the species of animal in whose oi^anism the bacillus had grown. The 
tubercle bacillus of birds^ which is scarcely to be distinguished by the mi- 
croscope from that of the mammal, presents some peculiarities when culti- 
vated artificially. For instance, the tubercle bacillus of birds can still grow 
at a temperature as high as 44^, while the bacillus of the mammalia stops 
propagating at 41^, This is evidently due to the adaptation of the bacillus 
to the organism of the bird, whose temperature is, as a general rule, higher 
than that of the mammals* As an evidence of adaptation one may mention 
the fact that the bacillus of birds is pathogenic also for the mammals, and, 
moreover^ an ingenious investigator, No card, has been able to transform 
the bacillus of human origin, by artificial means, into a bacillus presenting 
all the characteristics of the avian type. Still more striking is the adapta- 
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tion shown by tha tubercle baeilluB of cold-blooded animals (snakes and 
fish), for such a microbe will grow at a temperature of 10° to 30*^, and has 
completely lost the power of infecting warm-blooded animals. 

In the presence of such a remarkable power of adaptation we need not 
be surprised to find in the mammalian world something most interegting to 
us, certain variations which are less striking than those which we see between 
the bacilli of the bird tjpe and those of cold-bloodeti animals. Kochi after 
having achieved the distinction of assembling in one group all the disea^sea 
caused by the bacillus of tuberculosis, has again enlarged our knowledge of 
tuberculosis by pointing out the difference between the human tuberculosis 
and bovine tuberculosis. It is a very minute difference^ and upon its prac- 
tical importance judgment Is not yet affirmetl. In any event, either of the 
two varieties has a special power to infect the species to which it corresponds. 
Nevertheless, interchangeable action may occur. It b a dictate of absolute 
neces^ty that we should not relax the strict execution of measures already 
devised against the tuberculosis of cattle, and that we shall exercise minute 
control over such animal products as milk and butter and meat. 

In order that we may better understand the value of these measures, it 
will be helpful to review those things which science has taught us in recent 
years concerning the behavior of the tubercle bacillus in a living body. For 
a long time we believed that a majority of the victims of tuliercubais brought 
with them into this world the agents of their death* This idea has not 
withstood the examination of science. Sometimes the infection manifests 
itself in the uterus of a mother, but these cases are exceedingly rare, and the 
result of such a progeniture is not likely to live. Moreover, it is a general 
rule that the infection does not reveal itself until after liirtb* The individual 
does not inherit from his parents the malady itself, but only a diminished 
resistance against the germs of the malady- 
It was long iDelieved that the inhalation of the bacillus, carried in dust, 
was almost the only means by which the enemy gained access to the organism. 
But the air which we breathe brings us not only dry tul>ercle bacilli^ dried 
with the dust (and so in a sense preser\^ed), but it also introduces into our 
bodies moist bacilli, fresh and full of vital energy, which the consumptives 
in our vicinity, whenever they cough or speak loudly, project in tiny drop- 
lets, capable of remaining for a long time suspended in the air. Dust and 
droplets, before they reach the lungs, have to traverse either the mouth or 
the nose, and also the pharynx, where targ^ numbers of them are detained 
by the mucous membranes. Thus it hapjjens that their route is almost as 
easy in the tlirection of the stomach as In the direction of the limge. The 
old-time belief that the gastric juice — a good agent of disinfection, no 
doubt — destroyed the bacilli in the stomach is very much weakened by more 
recent observations and experiments. Sometimes, and, unhappily, rather 
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often, the bacillus will paaa safely into the intestine after traversing the stom- 
ach, and the secretory functions of the ijitestine are favorable to the bacillus. 
Once arrived in the intestine, and following the ordinary route of the nu- 
tritive juices, the bacillus can enter into the heart's blood, and with the blood 
into the lung, where the blood-current grows slower, offering conditions quite 
favorable for the bacillus to become localized and to develop. When the 
tubercle bacillus does enter by chance with the air which we breathe, it 
can, nevertheless, take this route, and does so oftener, we are led to believe, 
than it reaches the stomach with our food. It goes without saying that the 
lung is not the only place where tlie tubercle bacillus begins its injurioua 
work. It can take its route anjnvhere in the current of the blood, if it is 
not in the mean time destroyed by those means of defense which belong 
to the human body. The struggle of the body against the bacillus presents 
some of the most iBteresting and, at the same time, most complex chapters 
in their biology* 

At this point two questions present themselves. What are the means by 
which the tubercle bacillus makes its struggle in our hving tissue for its own 
existence? What weapons does the body possess by which this microbe 
may be defeated? Like any other parasite, the bacillus of tuberculosis ex- 
pects to make its hving at the expense of the body in which it is lodged, ab- 
stracting the materials which it needs to sustain its life and enable it to prop- 
agate* In order to do this it assimilates, at all points on its own surface, 
whatever surrounding substances seem to it good* Many microbes excrete, 
at the same time, special poisons, which are injurious to the animal cells in 
their vicinity, and these latter cells, being disintegrated, serve in the nutri- 
tion of the microbe. The body, on the other hand, in order not to be ex- 
ploited, poisoned, and destroyed, brings into action certain special cells 
endowed with mobility. These are the phagoc>^es of ^letchnikoff which 
we have already mentioned* In a general way we say that these combatant 
cells form two groups; the smaller cells will be found in great numbers in 
the blood and in the other juices; they are very active and always ready to 
attack microbes which invade the body. These are the cells which make 
what we call pus, and they attack the microbe with avidity. Meanwhile 
the tubercle bacillus appears to resist their attack in a manner which is 
not yet quite clear, but perhaps by the aid of special substances which the 
bacillus produces. At any rate, when the little phagocj^tes succeed in en- 
veloping or swallo^^g the bacillus of tuberculosis, they are still unable to 
digest it, bat they keep it imprisoned until they themselves perish, victims of 
their own avidity* 

The other group of phagocytes is made up of large and more sluggish 
cells, wliich usually do not attempt to devour the bacilli* These make their 
appearance in the second line on the held of battle, and form with their own 
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bodies an inctoaure around the microbes, preventing them from propagating 
in the body. This ia their function iji tuberculosis* While surrounding 
the enemy, they build tip those httle nodes— the tubercles — which have given 
their name to this malady. On the interior surface of this inclosure one also 
sees the larger phagocytes attack the bacilli, and often unite in numbers, 
forming " giant "*ceHs in which large numbers of bacilh are imprisoned. If 
the victory belongs to the cells of the body, the field of battle is not extended, 
and the wall about the imprisoned bacilli grows thicker by new cellular layers, 
and sometimes even by impregnation with lime* The bacilli, thus impiisoned, 
often remain for years in a state of quiescence (latency) before they perish* 
In vigorous people it is, perhaps, the general rule that the combat is ended 
in this way ; but, unfortunately, modern life produces more of weakness than 
of vigor, and a diminished resistance against tuberculosis, the result of here- 
dity, often puta us in line for a different issue of the struggle- The bacilli 
multiply with such speed and vigor that the defender cells are not able to 
circumvent them. The field of combat becomes larger. In order to flanlc 
ttus movement, larger and larger troops of combatant cells become neces- 
sary — so large that the body is not able to furnish adequate numbers. The 
line of defense remains weak and defective. The enemy can force it* The 
bacilli establish new foci, destroying more and more of the substance of organs 
necessary to life, and reducing them to useless material, to be eliminated 
from the body when circumstances are favorable. It is now that the abscess 
appears, the fistula, and, in the lungi, the large cavities. 

Precisely in proportion as the bacillus is successful it produces its poison in 
the body until the system becomes wholly broken down. Fever, pain, cachexia, 
poor nutrition, are among the results* What a strange poison this must be! 
In what part of its body does the microbe produce it? Once more, it is Koch 
who permits lis to take a first glance into this region. It is he who has shown 
us that, in the liquid serving for the artificial cultivation of the bacillus 
of tuberculosis, there accumulate certain peculiar substances whose chemi- 
cal nature is not yet well defined, but which engender a fever, as we shall 
learn, when they are introduced into the current of our bodily fluids. A 
very smaU quantity— but little more than a trace^-of this poison, the 
tuberculin, suffices to produce this effect in persons sick with tuberculosis^ 
But this discovery does not reveal the whole mystery of the nature of this 
poison. It is only the key which opened for us the gates of the arsenal of 
our enemy. The more science advances into this region, the more one must 
recognize how manifold and various are the poisoned weapons which the 
bacillus of tuberculosis has at its command. Does it really utilize all its 
weapons in time of war? We do not know, and we are even ignorant as to 
whether the poison which the living bacillus produces in our laboratories is 
identical with that which it produces in the sick body. The cultures of 
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I have left unopened some pages of its life-history — ^pages whose contents are 
not quite clear enough to be of practical importance to us at this moment. 
Many of these pages still await a final revision; for instance, the question as 
to the behavior of the tubercle bacillus, when growing in association with 
other microbes, is yet quite obscure. Within the human body the tubercle 
bacillus encounters other agents of infection, and, outside of the body, the 
agents of fermentation and of purification. Perhaps, eventually, we shall 
be able to utilize some of these other organisms as allies in our combat. We 
can easily imagine that, if we should employ these other bacilli, with good 
foresight, they would assist us; the former group in our medical efiForts, and 
the other group in our hygienic efiforts, according to the analogy which is 
supplied to us in the purification of sewage. 

Another example: Wright has shown us that the body produces certain 
defensive substances which affect the tubercle bacillus, not destro)dng it, 
but making it much more likely to be devoured by the phagoc3rtes. The 
intimate nature of these substances is but little understood; the methods of 
proving their presence and measuring their amounts are, as yet, rather 
complicated. These studies do, however, furnish to clinicians not only the 
means of judging the gravity of each particular case of tuberculosis, but also 
the indications upon which a line of treatment may be chosen. 

But I must stop. This sketch of the biology of the tubercle bacillus, 
which I have broadly outlined, will suffice, I think, to give you an idea of the 
work accomplished and the success achieved by the reconnoitering- service. 
I hope, also, to have led you to the conviction that those who are intrusted 
with this service are sensible of the value of that work which yet remains to 
be accomplished. It is only upon such conditions that the combatants can 
hurl themselves, with energy and with invincible hope, into the great inter- 
national war against our common enemy, tuberculosis. 



CENT ANS DE PHTISIOLOGIE— 1808-1908. 
Par Le Pbofesseur L. LandouzTi 

Paris. 

A special lecture delivered at the New National Museum, Washington, September 

30, 1908. 



Honors de la confianoe du Ck)imt^ organisateur du Ck)ngrte international 
centre la tuberculose qui m'appelle k donner une Lecture k Washington, 
•je vous apporte un chapitre d'histoire de la phtisie. 

Tout d'abord, nous allons regarder deux mille ans derri&re nous; puis, 
aprte un tr^s rapide coup d'ceil ]et6 sur la phtisie envisage au travers des 
Ages, j^tudierai — forc^ment k grands traits — la tuberculose pendant le 
dernier centenaire, enfermant men dessin entre 1808 et 1908. 

Pourquoi ces deux dates? 

La premi&re: paroe que, voiUi demain cent ans, k la p^riode que Tillustre 
R. Virchow qualifiait la plus int&ressante du d^veloppement de la M^decine 
en France, ''die interessanteste Entwickelungszeit der franzosichen Medi- 
cine," les travaux de Gaspard-Laurent Bayle (1774-1816) et de Ren6- 
Thfophile-Hyacinthe Laennec (1771-1826) ouvraient une ftre f^conde k 
la Phtisiologie. 

La seconde: parce que, aussi bien, les Assises Scientifiques Intemar 
tionales de Washington marquent une date de la campagne mondiale entre- 
prise contre la Tuberculose. Date memorable, puisque — ^pour rappeler 
le langage de son Excellence le President Th. Roosevelt, "en se joignant 
dans une telle campagne contre un ennemi commun, les peuples du monde 
se rapprochent, et travaillent k r^aliser mieux la fraternity humaine; Tunion 
des int^rfits, contre un ennemi commun, nourrit Tuniverselle amiti^."* 

Les paroles de son excellence Theodore Roosevelt, comme ''le grand 
plaisir avec lequel il accepta la prudence du Congrte international de 
Washington", proclament Timportance de la croisade antituberculeuse. 

Gelui-ci et celles-l& ne t^moignent-ils pas 6galement de la haute intel- 
ligence avec laquelle les m^decins, les ^conomistes, les politiques et les 
philanthropes am^ricains consid&rent le probl&me angoissant de la tuber- 
culose et, envisageant face k face le danger national, songent k proclamer 

*Lettre du PiMdent Theodore Roosevelt au Comity du deuxi^me Congr^ interna- 
tional de la Tuberculoae de Washington. 
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que le fardeau de la prevention antituberculeuse devrait aussi fitre national? 
Tout eela ne prouve-t-il pas combien, h la Maison Btancfw^ on pratique 
la pens^ de Disraeli : '^ Le eouci de la sant^ publiquG est le premier devoir 
d'un homme d'Etat^7 

T" "T "^ ^ 

Ce Bera, Messieurs, I'honneur de notre 6poque — rhiatoire d^un eentenmre 
de tuber cuiose va de ceci fournir line 4clatante demonstration — que les 
m^decins appliquent leur science et leur art, non plus, com me autrefois, 
aux int^rfits des particuliers, mais aux int^r^ts de sant6 des Soci^t^s et dea 
Peuples* 

N'est^ce pas un signe des temps, que sp^cialement dans sa lutte contre 
la tuberculosc la M^decine, d'iNDivmuALiSTE surtout qu^elle 6tait, se mon- 
trant aujourd'hui communadtaire, conqui^re dans les pays civilis^Sj dans 
le v6tre en parti culier, une place parmi les sciences sociales? 

Combien diff^remment allaient les cboaes, depuis T^re hippocratique 
juaqu'^ la seconde moiti§ du xix*' si^cle, alors que les phtisiques — comma 
tons les malades, hormis lea pestif^rfe, le^ lepreux et les chol^riques— 6taient 
eoign^ pour eux-m^mes, le m^decin n* ay ant d* autre pr^ccupation que 
celte d'all^ger leurs aouffrances individuellesi 

La M(^decinej impuissante k gu^rir, apportait, le mieux qu'elle pouvait, 
Boulagement h rexpectoration du tubcrculeux, h sa fi^vrc, k son dep^risae- 
mentr ^ sa quasiKl6sesp6rance d'^chapper au mal **d^chatii^ par la Fatality*', 
dont la source et la nature avaient 6chapp€ aux Anciens, eomme encore 
elles ^chapperont aux phtisiologues du xvni*^ silscle. 

Pourlant, lea Anciens, d'Hippocrate, de Celae, d*Ar^tfe, d* Alexandre 
de Tralles, de Paul d'Egine, jusqii^au Mo3^n-Age, avaient excelld dans 
les portraits qu'il ont traces du phtisique; comme dans la peinturo qu'ila 
nous ont lais^ de Thabitus du tuberculeux, de son facies; de aes pommettea 
saillantes et empourpr^s; de sea yeux caves, transparents et brillants; 
de sea sueurs profuses; de sa toux prolong^ et de ges crachements de sang 
"guccfidant k Tulc^ration des poumons". 



Au sortir de la longuc nuit du Moyen-Age, les x\t', xtii' et xviri* si^cles, 
avec F61ix Plater, Carolus Benedictiis, Th63phile Bonnet, Fr* Hoffmann, 
Lieutaud, Stark, Syhnus, Richard Morton (mort en 169S), Raulin, Frank, 
Sauvages, Bailiie, anatomo-cliniciens, voient commencer k se nouer lea 
liens qui unlssent la phtisie k certaines li^ions pulmon aires. 

C*est riieure o^ R, Morton compte quatorze, et Sauvagps vingt es- 
pices de phtisie* C'est Theure oO, en d^pit de leur si§ge, de leur eouleur, 
de leiu* isolement ou de leur expansion, de leur aspect suppur^, consistant 
ou liquide, de leur aspect tubereuleux ou infiltrl, de leur apparence kystique 



CENT AN8 DB PHTISIOLOOIE, 1808-1908. — LANDOUZY. 147 

ou m^lanique, lea l^ions pulmonaires sont, en bloc, rendues responsables 
de la consomption hippocratique. 

C'est rheure oCi Ton dispute (par vaines deductions de faits anato- 
miques grossiftrement observfe) sur la nature intime, et de la phtisie par 
inflammations suppurdes, et de la phtisie par tubercules; inflammations 
et tubercules accaparant, ensemble ou s£par6ment, I'attention des rares 
curieux qui, par Vouverture des corps, cherchent k 6clairer la M^ecine. 

♦ ♦ ♦ ♦ 

Cependant, Thabilet^ d'observation et la clairvoyance de quelques 
m^decins, le bon sens populaire, Tempirisme, font que, en quelques pays, 
nait la croyance k certaine pestilence contagieuse dii mal scrofuleux qui 
s'attaque aux poumons, comme aux glandes du cou, pour former sur celles-ci 
**les scrophvles dites amstumih-emenl ecroueUes" (A. Par6). 

Ce sont ces demiftres, que nos rois de France, par grftce divine, particu- 
liferement le jour de leur sacre, avaient, par miracle, le privilege de gu^rir. 

Ne sait-on pas que le toucher sera le premier g^te du Roy, devenu 
trSs chr6tien, Henri IV (mars 1594), lors de son entrfe dans sa bonne Ville 
de Paris, od venaient d'accourir 600 scrofuleux? 

C'est ce que feront (en mani&re de revendication de leurs droits au 
trdne de France) les souverains, les souveraines, et m^me les pr^tendants 
d'Angleterre, protestants. De ]k I'expression king's Evil, mal du roi, que 
Shakespeare met dans la bouche de Malcolm,* I'expression king's Evil 
s'appliquant exclusivement aux scrofules cervicales. 

Cette pratique antiscrofuleuse, commence chez nous avec' Clovis, 
commencde chez les Anglais avec Edouard le Ck)nfesseur, pour finir chez 
eux au debut du xvm* si&cle, persistera en France jusqu'en 1824, jusqu'i 
Charles X. 

Cette pratique — dflssiez-vous. Messieurs, vous en etonner — m^rite 
de nous arrfiter; j'espftre vous convaincre qu'elle int^resse vivement les 
phtisiologues. 

La chronologie des sacres, avec le rituel du toucher royal, ne nous art-elle 
pas permis de reconstituer tout un chapitre de Nosographie concemant la 
scrofule? 

N'est-ce pas, dans T^tude des textes, comme dans la contemplation 
des RepriserUations au naturel du ceremonial du toucher, que nous avons 
appris ce qu'etait, au xvi* deji, comme au xvii* sidcle, Timportance des 
endemies strumeuses d'au del^ et d'en deqk de la Manche? Par ces etudes, 
nous sommes expressement renseignes sur les milliers de scrofuleux beneficiant 

* "Macbeth " est compost en 1606. La tragedie de Shakespeare, par comparaison 
avec ce qui se fait en France, et oe qu'enseigne du Laurens, nous permet de montrer, 
^ propos des ecrouelles, & la fin du xyi« si^cle, I'uniformite des idees regnantes des deux 
c6tes du detroit. 
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du r<^^ jK/^ of healing; par elles, nous savons eombien, des Espagnes et 
des provinces de France, ies 6croueIIeax aeeourent en U Vnie do sacre, 
pour que, ''fe Ray Um Umehanl, Ditu ks gu£rif\ 

Ceti par Andri du Laureii^ — qu'on a a mal hi — que nous spprcDOOB 
que '*]a ^rroueUea oonfltatuent une aSectioo Mquente, oommengant k 
tfigpADdre comme une maladie populaire parmy nous, encore qu'eUe aoit 
familiirre, et comme particuli^re k qudquea oontrfes, comme k oertaines 
regions d'Espagne. 

''Lea dcroueliea comptent au nombie des maJadies "end^miemies'' 
produitea par I'air, ralimentatioo, lea eaux. Ges eaux cnies, croupb- 
aaotea et oorrompuea, que Ton voit en E^agoe, engendrent quantity de 
pituitea, et font la voix rauque. Cest ainai qu'il vioit, chaque ann£e, 
plua de 500 E^agnola ae faiie toucher par le Boy. Cbei nous, k la faveur 
dea privations et de la mauvaise alimentation que nous ont amen^es lea 
guerres dviiea, la frequence des ^crouelles a augmmt^ ces demi^res anntes. 

Cest une maladie h^r^taire et earUagieuse: lt$ Scronelles maligneB 
(celles qui suppurent) $ont nuceplibles iurtatU de eonlandner Us sujets sains. 
La gu^rison en est difficile. EUea provoquent de U fi^vre, quoi-qu'elles 
arrivent rarement k suppuration. Rares aprds quarante ans, se font sur- 
tout aux enfanta ja grandeleta.'' 

Dana TIle-de-France, et en Champagne, rdgqe si fort la croyance k 
la contag^it^ des £crouelles auvertes, que, dte le milieu du xvn* siMe, 
exactement en 1645, dans la Ville du sacre des Bois de France, une pieuse 
demoisellef fonde, sous le vocable de saint Marcoul, un bdpital r^mois 
dUsolementf rdserv^ au mal des ^crouelles ''qui se communique'. 

L'hdpital est, par Lettres Patentes de Louis XIV, dot^ d'une consti- 
tution s^culiftre, ce qui prouve — cela soit dit en passant — qu'en mati&re de 
sanatorium pour tuberculeux, comme en matiftre de laicisation hospitalidre, 
nous, lea modemes du nouveau et de Tancien monde, nous avons peut-4tre 
moins innov6 que nous nous Tima^nons? 

N'avais-je pas raison de dire singuli&rement instructives les histoires 
des touchers royaux, puisque, gr&ce k elles, nous sommes renseign^ sm: 
r^poque d6j^ lointaino oh les humeurs froides ^taient endimiques, aussi 
bien que sur leur contagioaiU? 

La croyance en celle-ci nous apparalt done (d'aprte les textes que je 
viens d'6voquer) avoir longuement pr^c^d^ la notion de contagiosity de 
la phtisie pulmonaire qui semble s'afHrmer, pour la premi&re fois, dans un 

^ParaiiMant en 1600, la premiere ^ition du livre de du Laurens, refl^tant la Pathol- 
ogie du HiMe pr^^dent, autant que les opinions personnelles k Tarchiatre de Henri IV, 
donne bien Timpression des id6ea m^icales du xvi« sidcle. 

t Voir in Le Toucher dea ScroueUes, L'HdpUal Saint-MaranU, Le Mal du Rot, L. Lan* 
douzy, 1007, Mawon et O, Paris. 
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Edit de Ferdinand VI d'Espagne. C'est le 6 octobre 1751 que le succea- 
seur de Philippe V rend, en son palais du Buen Retire, la premiftre Ordon- 
nance royale destinfe k pr^venir et k prot^ger le public centre la contagion. 

L'Edit madril&ne* est d'autant plus curieux qu'il se double d'un expos^ 
des motifs et de sanctions p^nales. 

Celles-ci, ^tant donn^ le pays et led mceurs de T^poque, durent sembler 
moins s^v&res aux fiddles sujets de Sa Majesty Catholique que, en mati&re de 
declaration de la tuberculose et de d^infection, apparidssent vexatoires k 
nos contemporains les p^nalit^ dont sont enfin pourvues les lois r^cemment 
promulgu^ par quelques-uns seulement desEtats d'Europe et d'Am6rique; 
telle, par exemple, la condamnation, k 25 dollars, de toute personne qui 
aura viol^ n'importe quelle stipulation du public act dont, au S^nat et k la 
Chambre des Repr^sentants des Etats-Unis d'Am^rique assemble en Con- 
gr^, le District de Columbia demande la sanction. 

UEdit espagnol de 1751 m^ritait d'etre rappel^, autant parce qu'il 
marque une date dans Thistoire de la Prevention de la phtisie que parce 
qu'il nous fixe sur les iddes qu'avaient, dans les Espagnes, les m^decins 
et le populaire. L'Edit est curieux encore parce qu'il est fort ant^rieur 
k pareille Ordonnance rendue par Philippe IV, roi de Naples, des Siciles et 
de Jerusalem. 

C'est seulement en 1782 que Philippe IV fait, k son de trompes, par 
les rues et carrefours de Naples, publier les Instructions au Public sur la 
contagion de la Phtisie, Instructions r^dig^ par une Commission de membres 

* Voici les termes mtoes de la fameuse Ordonnance: 

L'EXPiiRiENCE ayant fait voir combien est p^rilleux Tusage du llnge, des meubles 
et des objets ayant servi aux personnes atteintes et mortes de maladies ^thiques, phtis- 
iques et autres maladies contagieuses, enjoignons k tous mddecins de faire oonnaitre les 
personnes malades et mortes d'^thiBie; 

De fa^n que Talcade fasse briller le linge, les v^tements, les meubles et tous autres 
objets dont le malade se sera servi personnellement, ou qui seront rest^ dans sa 
chambre; 

De fagon que Talcade ordonne aussi que la chambre oO le malade sera mort soit 
repl&trte et blanchie; que le parquettage ou le dallage de la pi^ce ou de Talcdve oO se 
trouvait le lit soit chang^; 

De plus, registre sera tenu de la provenance des hardes trouvto chez les brocanteurs, 
marchands de vieux habits, avec indication des noms et domicile du vendeur, ainsi que 
des personnes auxquelles linges et vdtements auront servi; les brocanteurs et marchands 
de vieux habits faisant ordinaire commerce d'effets oontaminds; 

L'alcade d^ivrera un papier attestant que les dites marchandises sont exemptes 
de oontaflon; ce papier seul permettra aux brocanteurs de retenir ou de vendre les 
marchandises d'occasion. 

Tout m^ecin qui ne fera pas connattre les malades ou les morts ^thisiques k Pal- 
cade de son quartier encourra: la premiere fois, une amende de 200 ducats et la suspen- 
sion pendant une ann^; la seconde fois, une amende de 400 ducats et la peine d'exil pen- 
dant quatre ans. 

Toutes les autres personnes (infirmiers, domestiques, gens assistant T^thisique) qui 
ne feront pas la d^Jaration encourront la peine de trente jours de prison, la premiere 
fois; de quatre ans de bagne, la seconde fois. 

Les autorit4s dviles, religieuses et militaires auront k faire brMer dans les h6pitaux 
d vils et militaires tout le linge qui aura servi aux malades comme aux soldats ^thisiqueB. 
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de la Faculty de m^decine napolitaiiie, parmi lesquels figurent deux noms 
illustres, gardfe par rHistoire de la M^decine, ceux de Domenico Cirillo et 
de Domenico Cotugno. 

L'Edit napolitain en joint aux m6decins, aux pr6tres et aux gardes- 
malades de declarer les phtisiques, malades et d^c^d^, afin que les objets 
leur ayant servi soient brAl^s, les maisons d^infect^; sous menace, pour 
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le d^linquant, de 100 ducats d'amende, de prison, de gal&re, ou d'exil du 
royaume! 

Done, en contr^ m6ridionales: en Espagne, aux Bal^ares, dans les 
Romagnes, dans le royaume de Naples, jusque dans notre Provence, on 
croyait^ la contagion: lesm^decinslaprofessaient; le populaire Tacceptait; 
par contre, le reste de TEurope Tignorait. 

On comprend que des ^dits pareils h, ceux de Ferdinand VI d'Espagne et 
de Philippe IV de Naples aient cr^ en pays m^diterranfens mceurs et 
coutumes dont, au commencement du si6cle dernier, auront k soufifrir des 
gens du nord de TEurope, m£me fort ^clairds. T^moin I'^tonnement et 
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lea plaintes de Chateaubriand sdjournaot k Rome, au connnenoemeiit du 
ei^cle dernier, avec M^^ de Beaumoiit, qui y mourait poitrinaire. 

L*auteur des M^moircs d'outrc-tombe 6crit k Fontanel: "J'ai tir6 sur 
vous une lettre de change. Je suis dana un grand embarraa. J'csp6rai8 
avoir deux inille ^cus de mes voiturea; maia comme, par une loi du tempa 
des Gotha, I'^thisie est, i Rome, d^dar^ maladie contagieuae, et que M"* 
de Beaumont est mont^ deux ou trois fois dana mes ^quipagea, person ne ne 
veut lea acheter/' 

M&mcs dol^ances de George Sand,* qui, voyageant avec !e compo- 
siteur Chopin '*s*en allant de la poitrine", se voit pourchass^ de Majorque 
et molests h Barcelone. 

C'est que, Messieurs, lea id<^3 contagionnistes n*avaient pas gagnd 
lea pays eeptentrionaux; au reste, la Faculty de Paris ne lea partageait en 

ricn. 

a^ ^ i^ i^ 

Le xMii*" si^cle s^ach^ve sans que la lumifere soit faite sur PAnatomie 

Pathologique de !a phtisie: on continue 4 interpreter, k disputer phisqu'^ 
regarder. Un groasier humoriame mcne lee Ecoles, qui devront attendre 
Tav^nement des Biehat, des Corvisart et des La en nee pour m faire organi- 
ciennes. 

L'id^ de la depravation du sang (d^fendue par Morton) en vertu de 
laquetle *'se separe de la masse des humeurs une mati^re de niauvaise nature 
qui, sous forme de petits corps durs, secr^tfe particuli^rement dans le tissu 
des pounions, remplit tm organcs, les irrite et finit par en amener Tuleeration" ; 

♦ ^*Me voici de retour en France apr^ le plus malhcureux essai de voyage qui sa 
puisse imapiner, Au prix dp miUe peines et de grandeu d^peciees, nous ^tions panenua 
a nouB ^tfiblir h Majorffue, pziys ma^ifique, mais mho^pitaticr par exaellcQce. 

''Au bout. d*un moi^t le pauvre Chopin totnba plus malade, et oouft ftmcs appeler 
un in^de<'in, deux mddccina, troifi m^kieeins, tout plus tnm les una c^ue Jes autrofi, et 
qui all&renfc ri^pandre dana Tile la aouvelle que le raalade ^tait poitnnaire au tiernier 
degrd* Sur ce, grande ppotjvante! La phtiHie est rare datis ces elimats et passe pour 
contagieiise. - le proprii^taire tie la petite maii«ora que nous avbns lou6e nous mit 
brm^querncnt h la porfce, et voulut nous intenter ua procfes, pour nous forcer h r^r^pir 
sa maiiion inteet^ par la contagion , 

^'Noim Doufs in^talUmea dans la Chartreuse de Valdemoi^a. . , oous De ptknes nous 
proeurer cle domestigues, pcrsonne ne voulant servjr un poitrinaire. 

^'L^humidit^ de la Chartreuse ^tait telle que nous r^olumes de partir & tout priXj 
quoiqiie Chopin n*e(it pas la foree de se trainer. 

*'NoU8 demandAmes un seul, un premier, un dernier servieet une voiture pour le 
transporter k Palma, 06 nous voulions nous embarquer. C-e service nous fut refus^, 
quoique no8 amis eussent tous ^uipage et fortune k Ta^'enant* 

"11 nous fallut faire trois lleues dans des chemins perdus, en hiriochot c^est-^niire en 
brouette, 

*'En arrivant h Palma, Chopin eut un crachement de sang ^pouvantablc; nous nous 
etnbarquimes, le lendemaiUj sur Tunique bateau k vapeur de rile, qui sert k faire le 
transport de cochons k Barcelone; aucune autre mani^rc de quHter ce i?ay« niaudit. 

*'Du moment que nous quittions J'auberge k Barcelone, rh6te voulaii nous faire 
payer le lit oA Chonin avait couch^* sous pr^tcxte qu'il ^tait infects, et que la police lui 
ordonnalt de ie brftler.'* 

Vair la Preme MMit^d^, 11 avrH 1903. 
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n^croscopiques, Laennec, par rinvention de I'Auscultation, d^pistant la 
gprmination et rinfiltration des tubercules, donne au Diagnostic et k la 
Prognose de la phtisie une pr6cocit£ et une precision telles que, au dire 
ironique de Broussais, "Tinventeur de la St^thoscopie pretend k trancher 
du devin". 

Devin, Laennec le fut assur^ment; et, par Tampleur de sa synth^ 
anatomique, comme par la certitude de la S^miotique, il illumina d'un 
coup toute la Phtisiologie. 

Le TraiU de rAuscuUation MMiaie marque tout un Episode glorieux 
de rhistoire de la Tuberculose, dont, cinquante et soixante ans plus tard, 
les d^couvertes de J.-A. Villemin et de Robert Koch viendront encore grandir 
rimport^ce. 

Laennec fait 6cole, et, rapidement, les ^l^ves venus des deux Mondes 
apprendre le maniement du Stethoscope r^pandront, avec ses doctrines, sa 
m^thode d'exploration de la poitrine. 

Pourtant, en d^pit "qu'il 6cout4t la voix des organes souffrants et 
''d^brouill&t leurs cris confus avec une patience, une sagacity et une sub- 
** tilite qui rappellent la puissance d' analyse de Bordeu, ^tablissant la th^orie 
''du pouls dans les maladies de tout ordre",* Laennec ne trouve pas gr&ce 
devant les attaques de Broussids, veritable tribun m6dical,t au temp^rar 
ment aussi ardent que celui de Laennec ^tait calme! 

De complexion fr£le, de taille petite, de physionomie maigre et osseuse, 
d'aspect timide et r^fl^hi, I'inventeur de TAuscultation Mediate contrastait 
de toute sa personne avec le mddecin militaire, qui avait fait les rudes cam- 
pagnes de T Empire. 

L'auteur des Phlegmasies chroniqxiea ne devait pas tol^rer une doctrine 
qui venait faire 6chec k son systftme. 

Le tubercule, produit de nouvelle formation! Tout comme Minerve 
€tsit sortie arm^e du cerveau de Jupiter, le tubercule, aponte ava, solliciterait 
le parenchyme pulmonaire k se tuberculiser? Concevoir et enseigner que 
la Phtisie soit autre chose qu'une pneumonie chronique! Voil^ bien de 

* Guardia: Hisiaire de la Midecine, 

t ''Par la race (Breton), par le temperament, par son Education militaire, cet ath- 
lete etait pr^estine aux combats. Sa vie fut toute militante, celle d'un intr^pide lutteur, 
qui finit par miner son propre 8>[stdme, ai>r^ avoir accumuie tant de mines autour de 
lui. Voyez son portrait oCi respirent la vie, la bravoure, et Tassurance d'un homme 
qui connait sa vaillance: carmre hercul^nne, larges et fortes ^paules, encolure de tau- 
reau, t6te ^norme, front large, haut et carr6, nez fin, aux narines ouvertes, bouche ^lo- 
quente et dddaigneuse, menton puissant, joues pleines, et deux yeux vifs, brillants 
comme la flamme, surmont^ de sourcils ^pais et touffus qui donnent un puissant relief 
k cette physionomie originale. Une chevelure abondante couronne cette grande et 
belle figure o(i Tintelligence et la volonte rayonnent, avec la s^r^nit^ d'une nature qui 
ne connut jamais la peur. Les traits fins manquent, et la distinction qui les accom- 
pagne; mais la force, la virility, le courage, Tamour de la domination et de la victoire 
^latent sur ce mAle visage." (J.-M. Guwlia: HisUnre de la midecine, O. Doin, ^teur, 
Paris, 1884, p. 238.) 
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quoi nounir la pol^mique de Broussais qui, en mati^re de phlegmasies pul- 
monaires, comme en mati^re de phlegmasies gastriques et ent^ritiques, 
s'ent^te k prendre rinflammation, efifet r^actionnel des maladies, pour leur 
cause. 

Malgr^ sa popularity inouie dans nos Ecoles, malgr^ son Eloquence 
entralnante et la force de sa dialectique, le tribun du VaWe-Grdee, en d^pit 
du potentat que vraiment il exerce sur la M^decine, mord, mais n'entame pas 
rCEuvre de Laennec. Celle-ci se trouve, au contraire, aflermie par les 
Recherches anatomo-pathologiques sur la Phtisie, que Pierre Louis 
(celui-I& mfime que Broussais, croyant le diminuer, appelait d6daigneuse- 
ment le chef de VEcole numirique)^ faisait paraltre en 1825, h, la veille mfime 
de la mort de Laennec. On sait que, k 45 ans, Tinventeur de V AuacvUation 
MMiate mourait de phtisie pulmonaire attribuable k un tubercule anatom- 
ique qu'il s'6tait fait k la main, pendant Tautopsie d'un phtisique pulmonaire. 

Le livre de Louis, comme ses cours de THdtel-Dieu, formdrent de nom- 
breux ^l^ves; ceux-ci, partout r^pandus, transportdrent si bien son enseigne- 
ment par delk la vielle Europe, et jusqu'aux rives de votre jeune Am^rique, 
que, aujourd'hui, je le sais, Messieurs, la m^moire du Maitre frauQais est 
encore y6n6r6e parmi vous. 

* * * * 

Vingt-cinq ans venaient de passer sur TCEuvre de Laennec et de ses 
disciples. 

L'Anatomie Patholo^que microscopique, appel^, au lendemain de 
son avftnement, k t^moigner dans le proc^ toujours ouvert de la nature 
des tubercules cms et des tubercules infiltrds, confirme, avec Lebert, les 
conclusions de TEcole de Paris. 

Contre-expertise— -si Ton pent tdnsi parler — de Reinhardt et de Vir- 
chow qui, encore au nom de THistologie pure, rejetant Tinterprdtation de 
Lebert, pr^tendent d^montrer que les granulations miliaires, les tubercules 
et les inflammations cas^ifides, si disparates dans leur aspect, ne peuvent 
pas ne pas T^tre ^galement dans leur nature. 

La definition que Virchow donne du tubercule, exacte en soi quoique 
insuflSsamment comprehensive), est s^duisante; d'autant, que la description 
qu'il trace de la granulation tuberculeuse adulte est aussi saisissante, qu'ap- 
paratt floue la texture qu'il reconnatt aux masses pneumoniques infiltrees ou 
caseififes. 

Sauf quelques divergences, timidement opposes k la thdse dualiste de 
rniustre Maitre de Berlin, Anatomo-pathologistes et Nosographes acceptent 
et propagent le paralieiisme de la tuberculose et de la phtisie; de partout, 
le vent s^paratiste soufHe plus fort que jamais. 

C'est rheure oil, par surcrolt, Empis, etablissant Tindividualisation de 
la phtisie granulique, foumit des arguments k la doctrine allemande. C'est 
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rheure oii Niemeyer peut, sans faire crier au paradoxe, prononcer sa fameuse 

phrase: ''Le plus grand danger qui menace un phtisique, est de devenir 

tuberculeux! " 

* * * * 

Cependant Jean-Antoine Villemin, professeur au Val-de-Grdce, com- 
munique k TAcad^mie de m^decine, de 1865 k 1869, toute une s^rie d'^tudes . 
exp^rimentales d^montrant la virulence, la spicificiU et la transmissibiliU 
de la tuberculose; et cela, aussi bien par inoculation de granulations tuber- 
culeuses typiques ou de masses cas^euses prises sur des phtisiques, que par 
inoculation de tubercules et d'infiltrats pr61ev& sur des vaches atteintes de 
pommelidre. 

Aprds avoir, en manidre de r&um^ de sa Communication k TAcad^mie, 
dit:* ''La tuberculose est une affection sp^cifique; la cause r&ide dans un 
ag^nt inoculable. 

*'L'inoculation se fait trfes bien de Thomme au lapin. 

''La tuberculose appartient done k la classe des maladies virulentes, et 
devra prendre place dans le cadre nosologique k cdt^ de la syphilis, mais 
plus pr^s de la morve et du farcin"; Villemin, dans ses Etudes sur la 
Tuberculose (1868) ^crit: "L'inoculation du tubercule n'agit pas par la 
mati^re visible et palpable qui entre dans ce produit pathologique; mais 
en vertu d'un agent plus subtil qui s'y trouve contenu, et qui ^chappe k nos 
sens. 

"II faut se rdsigner k ranger la tuberculose parmi les affections dont 
on attribue Texistence k un germe morbide capable de se multiplier dans 
r^conomie, et que, par cette raison, on appelle zymotiques. 

"Les virus, comme les parasites, se multiplient eux-mSmes et par eux- 
mfimes; nous ne leur foumissons que les moyens de vivre et de se reproduire; 
jamais nous ne les croons." 

Fcuts, doctrines, nature parasitaire de la tuberculose, tels que nous 
les voyons, nous les concevons et les acceptons aujourd'hui ; analyse clinique 
et synthase exp^rimentale de la phtisie; tout cela se trouve done, depuis 
quarante ans, dans TCEuvre du professeur du Val-de-Grdce. 

Villemin n'est point entendu; sa demonstration pourtant ^vidente 
de la virulence inociUable de la tuberculose n'est point comprise; et cela, 
en d^pit que, Chauveau (1868), k la suite d'exp^riences de contrdle, — les 
premiferes en date, sur Tinfection tuberculeuse par la voie digestive, — 
justifiant Villemin du reproche d'apporter la virulence k ses lapins par la 
dilac^ration de tissus n^cessaires k 1- inoculation sous-cutande, fasse entendre 

* J.-A. Villemin: Cause et nature de la tuberculose. Bulletin de VAccuUmie de 
nUdecine de ParUt 5 d^cembre 1865. 
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Nous touchons ik la r^forme de la Phtisiologie; Cohnheim, Tappeiner, 
Elebs, SchuUer et Reinstadler, Aufrecht, Baumgarten, Rindfleisch, Chau- 
veau, Toussaint et d'autres y travaUIent. 

Les id^ de Villemin, pour cheminer souterrainement, accomplissent 
leiu" cBuvre suggestive. 

Personne n'en t^moignera plus que Cohnheim, — la Tvbercvlose, du 
paint de vue de la doctrine de I'infection, 1879, — r^umant dans son fameux 
M^moire* la portte de la r^forme du professeur du Val-de-Gr&ce, par cette 
affirmation p^remptoire : '* J\ serait difficile qu'il existe encore un Pathologiste 
qui nie que la tuberculose est une maladie infectieuse". 

Cherchant, dans les l&dons tuberculeuses, "Pag^nt plus subtil" dont 
Villemin affirmait Texistence sans parvenir k Tapercevoir, Robert Koch 
(mars 1882), par ses artifices de coloration, d^couvre le bacille qui porte 
son nom. 

n risole, le montre, le cultive et Tinocule en pleine certitude. Sou- 
dain, conune par encbantement, le ciel de la Phtisiologie s'^claire. 

Par la Bactdriologie, demonstration prestigieuse est faite de la virulence, 
de la sp^cifidte et de la transmissibilit^, d^nonc^es exp^rimentalement 
par Villemin. 

n a suffi k R. Koch de montrer le bacille aux m^decins pour leur dessiller 

les yeux ils voient, ils croient, ils sont dAsabusAsI lis acceptent ce que, 

vainement, avec les yeux de Tesprit, avait annonc^ Villemin. Une fois 
de plus, C!ondillac a raison: nihU est in inteUectu, quod prius nan fuerit in 
aenau. 

Ce qui prouve h nouveau, combien Tinvention de simples m^thodes, 
de simples techniques, importe au progrte des sciences, en particulier au 
progrds des sciences m6dicales. 

L'invention de proc^dfe de teinture par Robert Koch, le mSne k la 
d^couverte de Tag^nt causal de la Tuberculose; tout comme Tinvention 
de la Stethoscopie permet k Laennec (1816) d'entendre, le premier, dans 
la poitrine des phtisiques, la germination et revolution de leurs tubercules. 

Avec Robert Koch va, sur plans nouveaux, se construire tout T^difice 
6tiologique et pathog6nique de la phtisie et de la tuberculose bacillaires. 

En m6me temps, les Hygi^nistes se sentent mat^riellement arm^s pour 
la Prophylaxie de la tuberculose. En ceci, non plus, n'avait 6i6 compris, 
ni suivi Villemin. M^decin militaire, il enseignait pourtant, que "le soldat 
phtisique est, k son voisin de chambr^e, ce que le cheval morveux est k son 
compagnon d'ecurie". 

Avec Robert Koch, d^pistant le bacille de la tuberculose dans les cellules 
g^antes, rinterpr^tation du follicule tuberculeux et des granulations devient 

* S. Jaccoud: Eloffe de Villemin. 
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lumineuse. Follicules, tubercules, infiltrats, en voie ou ^tat de cas^ifica- 
tion, sent tous nfeform^s; tous apparaissent produits rlactionnels des tissus 
actionn^s par le bacille. 

Dfts lore, on congoit combien, en cons^uence de cette action micro- 
bienne, pourront varier et revolution et les formes de la tuberculose. L'Evo- 
lution, comme les aspects de la maladie, d^pendront bien moins du nombre 
que de la virulence des bacilles d'une part (S. Arloing) ; de la connivence 
ou de la resistance de rorganisme, c'est-ik-dire du terrain, d'autre part. 

La sante ou la maladie (la bacillose dans I'espdce) d^pendra de qui rem- 
porteront: des effets actionnels produits par les bacilles; des actes r6ao- 
tionnels de nos cellules? Effets actionnels dont la Bact^riologie s'applique 
k chercher le secret; actes riactionnels, dont le Vitalisme aujourd'hui nous 
permet d'apercevoir le m^canisme. Cela, parce que, bien different de eelui 
de Stably le Vitalisme, modeme,* tout entier histoph3rsiologique, ne subor- 
donne plus les actes de la cellule ou de T^conomie, k une force ind^pendante 
de I'organisme, mais au dynamisme m6me de la Mati^re vivante. 

♦ « « « 

L'impulsion est donnfe, les savants d^sormais impriment k leurs recherches 
une orientation vraiment nouvelle. La Biologie du bacille; ses rapports 
avec Thomme et les espdces animales; les procM^s diagnostiques; les 
moyens th^rapeutiques qu'il introduit; la diffusion mondiale de la tubercu- 
lose qu'il explique; les m^thodes propres k la combattre: telles sont les 
graves questions qui vont accaparer Tattention des m^ecins, en attendant 
que, vite, s'y viennent int^resser les Hygi^nistes et les Economistes. 

Les probl^mes qui gravitent autour de la maladie se multiplient k Tinfini. 

D^ les premiferes recherches sur le bacille de Koch, Tunite de la tuber- 
culose i^parut k nouveau menace par quelques-unes des revelations de la 
Medecine Exp^rimentale et de la Pathologie Comparee. 

Notamment par les belles recherches du professeur Theobald Smith, de 
Boston, plusieurs espftces de bacilles tuberculeux sont distingudes; on diff^r- 
encie ceux qui produisent la tuberculose de Thomme; ceux qui provoquent 
les tubercules des oiseaux; ceux qui eng^ndrent la pommeli^re des bovid^s; 
R. Koch, en AUemagne, Straus, en France, particuU^rement, se constituent 
les defenseurs de ces theories pluralistes. Le retentissement qu'eurent, 
et qu'ont encore leurs opinions, se justifie par les consequences pratiques 
qui en pourraient decouler. 

Robert Koch, de par la Bacteriologie, proclamant la dualite bacillaire, 
ne nous ramtoe-t-il pas k ime autre manidre de dualisme, rappelant, miUatis 
mutandia, celui que Virchow, au nom de T Histologic pathologique, opposait 
nagudre k la doctrine frangaise? 

^L. Landouzt: Le^on de la Ginique Medicale Laennec; in Presse midicale, 5 fevrier 
1«B. 
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Si la tuberculose des animaux n'^tait pas due au m6me microbe que 
celle de rhomme, la propagation de la maladie n'ob^irait pas aux m£mes 
lois, et ne comporterait pas les m^mes moyens de defense, que si la trans- 
missibilit^ d'un m6me virus ^tait possible entre les diverses esp^ces animales 
et rhomme? Or, bien que Taccord ne soit pas fait sur ce sujet, il semble 
bien que la transmissibilit^ de la tuberculose de Tanimal k Thomme soit 
prouvfe, r^rve faite des animaux k sang froid. 

En d^pit de certaines particularity de morphologie et de virulence, 
qui distinguent quelques types de bacilles adapts k des organismes diff brents; 
il n'existe pas de caractSres fondamentaux suffisants pour individualiser 
des espfeces diff ^rentes (S. Arloing), et Tunit^ du bacille de la tuberculose, 
avec quelques vari^t^ secondaires, semble bien sumag^r au-dessus du flot 
des experiences et des interpretations contradictoires de ces quinze demidres 
ann^es. 

A propos de la contagion de la phtisie, une autre question: lea votes 
de pirUtration du bacille (inscrite et discutde, Tan dernier, au programme 
de la Conference Internationale de Vienne), souldve des discussions pas- 
sionndes que cliniciens et exp^rimentateurs s'apprfetent k rouvrir. 

Des travaux de Behring, de Calmette, de Kiiss (succ^dant k ceux de 
Villemin, de Chauveau, de S. Arloing, de Tappeiner, de R. Koch, de Comet, 
de Fliigge), r^cho est encore trop prfes de nos m^moires, pour que je rap- 
pelle, par le detail, les arguments et les faits qui ont accords k Tingestion 
et k rinhalation de mati^res bacillif^res la part qui revient k chacune d'elles 
dans la tuberculisation hum^e. 

Entre les affirmations extremes et contraires de R. Koch, qui au nom 
de la dualite des bacilles bivon et humain, refuse pratiquement quelque 
importance k la voie digestive; et les affirmations de Behring, qui conf^re 
aux ingesta avarids une preponderance presque exclusive; il me semble 
qu'il y a place pour une opinion moyenne, qui concede k Tune et k I'autre la 
possibilite d'introduire le bacille dans Torganisme, surtout ''si les premieres 
voies respiratoires, comme les premieres voies digestives, ne se sont pas 
gardees en integrite organique, comme en etancheite fonctionnelle".* 

A ce propos, il m'apparalt indispensable d'appeler Tattention des medecins 
sur une confusion que beaucoup d'entre eux semblent faire. Alors qu'on 
leur parle de tuberculose par ingesta, ils song^nt exclusivement k Ting^tion 
de comestibles tuberculisia (viandes, saucisses, lait, beurre) et ne prennent 
pas garde k ce que nos denrees sont exposees k maintes contaminations 
bacilliferes. Ce n'est pas k dire, — quand nous parlons de voie digestive de 
penetration de la tuberculose, — que nous visions spedalement le bacille 

*L. Lakdouzt: Rapport k la sixieme Conference intemationale de Vienne sur les 
voies de penetration de la Tuberculose, in Revue de la Tubereuloae, Paris, octobre 1907. 
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bovin; nous sommes au oontraire persuade que, dans la vie oourante, c'est, 
d'ordinaire, rhomme tuberculeux qui, de sod propre badUe, souille sa 
Dourriture primitivement saine. 

Cest ce que nous ne cessons d^enseigoer ea disant, que exp&ienoes ei 
discussions touchant les voies de pte^tratkm du virus tuberculeux soot 
questions pathog^ques plutdt qu'6tiok>giques. Aussi Etudes exp^imen- 
tales r^centes et observations diniques nouvelles, accentuent-dles plus 
qu'elles ne bouleversent Torientation donn^e k la lutte antituberculeuse. 

Cest pourqoui nous ne craignons pas de reproduire ci-dessous, k titre 
documentaire, les coxclcsioxs pratiques que, Tan dernier, k Viouie, nous 
donnions dans notre Report: 

'' L'l^plication k faire, en pratique, de ces propositions doctrinales 
acoentue plus qu'elle ne bouleverse Torientation donn^e k la lutte contre la 
tuberculose. 

Faisant large aux ingesta la part trop excluavement accord^ aux respi- 
rata; avertis que la tuberculose s'avale peut-^tre plus qu'elle ne se respve, 
nous sommes amenfe, par plus d'efforts: 

1** A faire complete I'^ucation hygi^que du malade — pour qu'O 
n'avale jamais ses crachats et ne les rejette jamais que dans les crachoira — 
comme celle des personnes oblig^ de vi\'Te k son contact; 

A lutter contre la salive et le crachat des tuberculeux: contre la salive, 
pemicieuse dans le contage que le baiser met aux l^vres — oombien de ood- 
taminations se sont faites ainsi entre jeunes 6poux! — contre la salive, pet- 
nicieuse de vingt mani^res, entre autres, par la souillure que jettent des 
cuill^res contamin^es en venant puiser k des assiettes communes; 

A lutter contre le crachat pemicieux, quand tombant sur les tables k 
oAt^ du cracboir; quand humectant des serviettes; quand salissant les 
doigts des servantes, il laisse partout oik il a pass^ des germes infectants; 

2^ A vouloir toujours — surtout aujourd'hui que Tallaitement artificiel 
est si r^andu — que le lait et ses d^riv^ soient aseptiques; 

A prot^ger, autrement qu'on ne le fait partout, contre les poussi&res 
bacillif6res les demies achet^ saines;* 

3^ A prot^r nos aliments, transports sans soin, conserve sans pr^ 
cautions, contre les souillures qui peuvent les atteindre entre leur lieu d'ori- 
gine et leur lieu de consommation; 

4** A persuader le public que la propret^ de la cuisine r^pond souvent de la 
sant^ de toute une famille. 

Sur ce dernier point, tout est k faire pour donner au personnel domestique 

^"Dans nuitnU logis, habiUs par un p^re ou une mdre phtisique, oombien de fois, 
efaei des b^b^ frapp^ de tuberculoee, la bouQlie, en d^pit qu'elle fAt pr6par6e; conune 
le verre, en d^t au'fl fAt rempli avec du lait aseptiaue, pasteurise, stdnUs^, n'ont-ib 

S, Caute de soma de propret^, v^hiculer le bacille de Koch! (L. Landouzt: Tubercukwe 
antfle, Revue de Midecine, ISSS.—Aeadimie de Midecine^ 1906.) 
Les experiences d^jj^ anciennes de Spillmann, de Nancy; les experiences reoentes de 
Cb. Andre, de Lyon, n'ont-elles pas demontre: que des mouches recueillies au hasard 
dans une salle d'ndpital tuberculisent le cobaye; que les aliments, visites par les mouches 
<qrant sejoume des crachats, renfennent des bacflles infectants et tubercuhsent le cobayeT 
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des habUvdes hygi^niques dont personne n'a cure. N'est-ce pas, d'ordinaire, 
dans les cuisines, proche le lait et le beurre pr^parfe pour le petit dejeuner, 
que, le matin, se brossent les tratnes des jupons et <les robes charg^es de 
poussiferes bacillifdres? Combien souvent le service des femmes de chambre 
ne se fait-il k la fen£tre de la cour-puits, donnant air et jour aux cuisines des 
stages inKrieurs, dont les garde-manger se trouvent ainsi inondds de pous- 
siferes que les brosses d^tachent des tapis! 

Dans des maisons, od, par crainte de la fiftvre typhoide, ne p^nfttrent 
jamais que des bouteilles d'eau d'Evian, que de fois n'avons-nous pas vu 
la cuisinidre d^poser k m£me T^vier, pour la lessive, cdtoyant cresson, salades 
et radis, les mouchoirs tout humides de Texpectoration de phtisiques, aux- 
quels, par tolerance sentimentale, on n'avait pas su imposer le crachoir? 
Combien souvent, pour ce qui est de la tuberculose professionnelle, des 
blanchisseurs et des blanchisseuses, n'avons-nous pas eu k incriminer les 
ingeata, ouvriers et ouvridres — en d^pit que des salles k manger existent dans 
certaines usines — prenant, dans Tatelier m6me, leur godter compost de 
denr^s (tartines de beurre, de fromagp blanc; sardines, etc.) sur lesquelles 
s'agglutinent les poussi^res tombant, mal dess^ch^, des mouchoirs, des 
serviettes et des draps macule de salives et de crachats de phtisiques! 

Pour ce qui est de la tuberculose du premier Agp, combien souvent, dans 
la pratique, n'avons-nous pas k invoquer d*autres origines que les respirataf 
Combien d'enfants, touchant k tout dans les logis infect^s, se tratnant par 
terre, mettant leurs mains partout, ramassant toutes choses pour les porter 
k la bouche, jouant avec les mouchoirs et les serviettes sales, ne se tuber- 
culisent-ils pas k la faveur de contages p^n^trant par les voies bucco-pharyn- 
gfes? 

D'aprte tout cela, la conclusion k laquelle il faut se tenir est que la pro- 
phylaxie de la tuberculose repose avant tout sur la lutte contre lb 

BACILLE. 

Toutes les autres mesures seront non avenues si nous ne supprimons pas 
d'abord le contag^. La prevention de la tuberculose ne s'obtiendra vrai- 
ment qu'en faisant entrer dans les habitudes la pratique de la disinfecHon, 
que, non sans raison, on souhaiterait obltgatoire, 

C'est elle que r^clament les m^decins de campagne "comme la meilleure 
mani^re d'arrfeter la progression effrayante du mal". 

A elle seule, la d^infection travaillera contre la tuberculose mieux que 
Tensemble des mesures g^n^rales de protection r^clam^es k si juste titre par 
THygidne sociale. 

En effet, que pourrait faire, contre les contages installds au foyer familial 
et dans les collectivit^s, la suppression du surmenag^, des logements insal- 
ubres, de Talcoolisme, de la mis^re, de TinsufGsance alimentaire? 

Contre Tinfection, prirxipe de la contagion, le moyen d^fensif est la 
disinfection, le log^ment vraiment insalubre ^tant le logement infects, plutdt 
encore que tel logement class^ par les r^glements de salubrity. 

'*L'infection de peut-elle pas faire du plus riche hdtel une habitation in- 
salubre;* tandis que, inversement, dfeinfecter un tandis, n'est-ce pas pou- 
voir en faire un logement quasi salubre?" Sans compter que la dfeinfection, 

*L. Landouzy et J. Weill-Mantou: Rapport sur T^tat de la Tuberculose dans les 
petites villee et les campagnes, in Comples rendu8 du Congrha intemational de la Tuber^ 
culosCf Paris, 1905. 
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pour s'organiser, n'a besoin ni de longs d^Iais, ni des ^normes d^penses r6- 
clam^ par les mesures d'Hygi^ne sociale; encore celles-ci, pour bienfaisantes 
qu'elles soient, ne pr^vaudront jamais contre la d&infection, puisqu'elle 
seule tarit les sources du mal. 

Pour ce qui est de la doctrine de TWr^do-tuberculose, elle conduit prsr 
tiquement k Tapplication de mesures d!Hygiine matrimonialef visant bien 
d'autres choses que la contagion d'^poux k Spouse. Le probl^me tubercur- 
lose et mariage Teste un des plus litigieux de la Phtisiologie: puisque, par la 
tuberculose h^r^ditaire aussi, se font les d^g^n^rescences; puisque, par 
rh6r6do-tuberculose aussi, se prepare Textinction des families et Tappauv- 
rissement du pays. 

Quant k la doctrine des pridispoaUions, elle mdne k toute une s^rie de 
regies prophylactiques dont b^n^jficieront les candidats pr6f6r& de la tuber- 
culose. D^sormais avertis, fuyant les collectivity et les metiers oii s'accu- 
mulent les sources comme les occasions de contage si particuliSrement re- 
doutables pour eux, ils apprendront k ^chapper aux quasi-fatalitfe de leurs 
predispositions inn^es ou acquises. 

En somme, et pour r6sumer en une phrase les propositions doctrinales et 
pratiques du pr&ent m^moire, nous dirons: le premier comme le dernier mot 
de la defense antituberculeuse appartient k la IvUe contre le bacille; lutte 
scientifiquement et partout ensei^nie, de fa^on que la contagion ne soit nulla 
part envisagfe, ni avec indiflf6rence dangereuse, ni avec peur inconsid^rfe." 

Toutes ces questions, pour si th&)riques qu'elles paraissent, sont, au 
contraire, au premier plan de celles qui dirig^nt le probldme pratique de la 
lutte antituberculeuse, que nous allons retrouver tout k Theure. 

Entre temps, d'autres recherches bact^riologiques ardemment pour- 
suivies, ^tendaient nos connaissances sur la Pathog^nie de la tuberculose. 

Cest rheure, oii les travaux de Ch. Richet, de Roux, de Duclaux, de 
Behring, de Eitasato, de S. Arloing, de Ch. Bouchard, de Metchnikoff, de 
A. Gautier, d'EhrUch, de Bordet, de A. Calmette, apportant k la notion de 
r Immunity une base exp^rimentale, renouvellent nos conceptions de Path- 
ologie gSn^rale; et, par la d6couverte des poisons microbiens, des antitoxines, 
de la phagocytose, des s6cr6tions leucocytaires, des anti-corps, fondent THu- 
morisme modeme. 

Ce mouvement scientifique si intense devait avoir sa repercussion en 
Phtisiologie: les poisons du bacille de Koch sont analyses; Tatt^nuation de sa 
virulence est recherchfe; avec Behring et Knor (1895), une antitoxine est 
d6couverte dans le sang des animaux tuberculisfe; la poursuite de la S6ro- 
th^rapie antituberculeuse, but supreme des phtisiologues, pent s'engager. 

Les premieres toxines tuberculeuses sont etudi6es par R. Koch, qui 
prepare les tuberculines, poisons solubles tir^s des bouillons de culture du 
bacille. II en certijfie les propriet^s, que bientdt utilisent le Diagnostic et la 
Th^rapeutique. Mais les Tuberculines ne sont pas les seuls poisons que le 
virus secrete; bien d'autres principes tuberculeux sont isolfe, dont raction 
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est ^lucid^; k ces recherches, s* attache en Am^rique le nom de Dixon, ea 
France le nom d*Auclair. Notre jeune compatriote montre, qn*k part lea 
poisons diffusibles, le bacille produit des substances qui, inc^rpordes, h son 
protoplasma, sont, pour deux d*entre elles au raoins, VithiriTie et la ckhrofar- 

^ mine^ capable^ d'aboutir k des processus diff^rents: Vithirine k la casdifica- 

^ tion ; la chloroformine k la sclerose* 

Ainai, le pouvoir du bacille de Koch d'aboutir k ces deux ordres de li^sions 
appartient k des poisons imorporis, et dont Tactivit^, strictement locale, 
iniplique la presence du bacille dans les tissus oil eile s'exerce. 

En m^me temps que ces notions nouvelles se font jour, d^auti'es re- 
cherches parall^les semblent montrer que les tuberculines ne d^terminent que 
dea lesions de miaime importance;— que le bacille, vdhicul<^ dans le sang, k tra- 
vers r^conomie, est vraiment responsable des d^sordres organiques, observ^^ 
chez les tuberculeux; — que toutes ces alterations, le bacille les provoque 
par ses poiBons 6 action locale. 

Ainsi s*Mifie one doctrine qui pr6sente la tuberculose comme une mala- 
die d' intoxication locale: doctrine fond^ sur des faits exp^rimentaux in* 
discutables, mais qui, dans son exclusivisme, menace de ne pas tenir un 
eompte suffisant de T intoxication ^n^ralej d^nonc^ par la Clinique, Ce 
8ont 1^ questions encore ouvertes, que Pavenir solutionnera. 

Mai a ces d^couvertes, celle de la Tuberculine en particulier, conduisent 
k I'invention de m^thodes diagnostiqoes inouies. 

La recherche du bacille dans les bumeurs de Torganisme; la s^ro-hSaction 
de Arloing-Courmont par une agglutinine sp^cifique; rinoscopie de A, Jous- 
set ; en fin, les ^preuves de la tuberculine, nagu^re si d^cri^s, aujourd*hui rilno- 
vdes avec les m^thodes des doses faibles et r4p4t4es (McBller, Locwenstein et 
Ostrowsky) ; de la cutir^action de von Pirquet, surtout fidele chez les jeunes 
enfants; de la dermo-rdaction de P. Ligmeres obtenue en frottant, avec 
quelques gouttes de tuberculine brute ^ la peau r^cemment ras(5e ; de I'orculo- 
r^action de Wolff-Eisaner et de A, Calmette: tons ces proci^d^^ qui, n6s 
d'hier, sont entr^ dans la pratique courante, lui apportent, avec la quasi- 
certitude, la prdcocit^ diagnostique. Que de fois, gr^ce aux techniques 
nouvelles, n*avons-nous pas r^ussi des diagnostics d' avant-garde, puisque 
nous ddvoilions la bacillose bien avant que la tuberculose ae montrdt.* 

* Si la S^rabtfque de OCfcs p^rcs, avec Laeimec, avec Piorry^ fs'iospirait des Etudes 
I urganiciennes ; notre S^miotiquej sans rien ripudier des enfieiCTementK dn son ata#e, 
I Apr^ s'§tre lospir^ des Etudes de pathologic cellulaire el microbienne, notre S^miotioue^ 
[llM^j«, t^d k devenir hu mo rale; et, ee faisant, pread, en certains ea®, une singuliSre 
iiptrntiaxm Bur la s^mioHqiie organicienne. C^le-ei, en eJTet, d^nonce la maladie ak>rs 
ieulement qu*elle a d^j^ adult^r^ noa lissus, nos visc^re^ et nos appareilii; alors qtt^eiJe A 
tram^ maintes l^ioos« parfoi^ si organis^^ qiiVlle^ conjstLtueront autant de a^ueUes- 

A Teneontre de la s^miotique organiciennet f]in d^e^le la maladie en ehacun de $tm 
4tcte4 mnsiiiuM el ses m^Jaits cons^mtn^s; la s^miotique humorate d^pbte la maladie k 
■es premiere troubles de nutrition in time, aUBsi bifin qn'&ux premieres^ invasious d^ 



164 



SIXTH rNTEKNATIONAL CONGRESS ON TUBERCULOSIS, 



Si la reaction k la tubere uline n'a pas encore fait toutes ses preuves en 
Clinique humaine, quels immenses servicesj entre les mains des v^t^ri- 
naires, en particulier de No card, n^a-t-elle pas rend us k la M^decine aninaale, 
aussi bien qu'k l/Economie rurale et k la Richesse publique! 

En mfime temps que cea m^thodes donnent pr^cocit^ et certitude k la 
Diagnose, les Rayons X, appliques k Texamen du thorax, enrichissent singu- 
liferement la S<5miotique. Ne foumissent-ils pas, dans le sens litt(^ral de 
son ^tymologie, les ^l^ments d*une Douvelle St^thoscople (<JTif(?o?, poitrine; 
ffM07t$tVf voir)? 

Malheureusement, la Th^rapeutique ne profite pas, autant que la Diag- 
nose et la Prevention de la Tuber culose, des merveilleuses d^couvertes ac- 
cumul^s depuis la connaissance du baeille. Malgre VefTort ^norme, qui, de 
toutes parts, est donn^, ni les vaccinations bact^rio-th^rapiques avec 
Behring, Koch; ni les injections th^rapeutiques de Tuberculine, malgr^ quel- 
ques r^sultats int^ressants; ni les tentativea s4roth^rapiques de Richet et 
Hilricourt, de Maragliano, de Marmoreck^ de Lannelongue, Achard et Gail- 
lard, etc., n'apportent avec des eBfets concluants, le remMe sp^nfique tant 
souhait^; la solution du probl^me de Flmmunisation, pour n'fitre pas trouv^, 
continue k passionner les chercheurs, entre autres S. Ar!oing, A. Calmette et 
C. Gudrin: plusieurs de leurs tentatives soiit aussi suggest! ves qu'en courage- 
antes. 

Mais, k d^faut de la medication sp^cifique qui ^chappe, d^autres entre- 
prises th^rapeutiques, plus heureuses, sont r^itesies par la Chirurgie- Cer- 
taines tuberculoses locales, plus directement accessibles, donnent aux opfirar- 
teurs ^occasion de triomphes; des m^thodes all ides k la natura medicatriXf 
favorisent la gulrison de quelques autres localisations; c^est, par example, le 
cas de la n^phrectomie pour certaines afTectiona tuberculeuses du rein; c'eat, 
par exemple encore, le cas des injections 8el4rog4ni3antes de O, Lannelongue^ 
pour certaines arthropathies. 



En d^pit qu'une lumiSre ^cl at ante ait 4t4 projet^ par la ddcouverte de 
R. Koch sur les obscurit^s dont s'enveloppait la contagion tuberculeuse, 
plusieurs questions 4tiologique3 restent en htigo. Quels dclaircisaements, 

^I^etits pathog^nesl Bact^rioacopicT hiatochimisme et s^ro-r^actiotiSp iont les corol- 
IflJrcs (orc& de rHumoriame moderne^ com me I'm vent ton de T Auscultation ^tait la 
consilience de rOrganici&me. S'ii est perm is de dire que la s^miolimio huraorale 
pourrait bien — en mati^ro de toutea luberculof^es fermfes s*entend, la phti&ie restant 
tribittaire de Tinvetition de La en nec^ prendre )e pas stir k s^miotk|ue organicienne, 
c'est que celle-li est capable de nous rt?v^ier, d6s la premiere heure (panois m^mae avant 
que Bymptomatiqweinent la tnaladie soit coHstitufe), tout on partie de ee qui va advenirj 
tandis que cclle-cj noua r^v^le ^ulement ee qui est advenu. C'est vraiment en par Ian fc 
des recnerchea bact^rioscopiqua? et des e^rti-r^actiotiaj qu'on pent dire du tn^decin 
modeme *'qy'il tranche du devia'\ (L. Lanoouzy: "Rapport sur remploi des B& 
rums et des Toxines dans le traitement de la tuberculose", IV« Congr^ tenu a Faiis pour 
r^tude de la Tuberculqse; in Prewe MUiatk, 30 juUlet 18980 
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par exemple, le bacille a-t-il ajout^ h reoseignement ancien de TEcolep 
touchant, d'une part rh^r<5dit6; d' autre part, I'influence du terrain envahi 
par la tuberculose? 

Li encore, bien des opinions contradictoires ont vu le jour ; mais il s'en 
faut que les id^ et le^ fait^ aient pu ruiner Ea doctrine traditionnelle. Si 
Ph<5r^dit6 de graine, pour assise qu'elle soit sur un petit nombre d'exp^riencea 
d^cisives (L, Landouisy, Birch-Hirschfeld) et d'observ^ations v6t^rmaircsi, ne 
joue qu'un rdle n^gligeable dans 1' Etiologie gdn^rale de la tuberculose ; il n'en 
est plus de m^me de I'h^r^dit^ de terrain, qui, elle, ae manifeste par les tares 
dystropfiiques que je d^crivais il y a longues annfes, et qui frappent les h^ri- 
tiers de tube rcu leu x, tout com me de pareilles dystrophies frappent les fib 
de syphilitiques, 

Chaqiie jour augmctite le nombre des 6tats morbidcs cong^nitaux 
(aplasiej stenoses vasculaires, h^patopathie, cardiopathie, etc.), dont les 
analyses anatomo-cliuiques rendent responaable la tuberculose, 

Ces ^tats constUuiionnels des enfants de poitrinaires, que je niettais il y a 
vingt ans* eu parali^le avec la muUil^ihalit^ s^^vissaut sur le produit de con- 
ception des Spouses de tuberculeux, se d^noncent, d6s la naissance, par le 
facies et l*habitus de ces d^g^n6r&l 

La constat at ion de ces fails avait si peu ^chapp^ k la sagacity d'ancicns 
Phtisiologues, qu'elle les avait conduits b. faire de la tuberculose une 
diath^se h^rfiditaire. Inutile de faire remarquer, en passant, combien not re 
Humorisme moderne trouve, au fond^ peu k reprendre k cette vieille con- 
ception. 

Nous aussi, nous savons d^noncer fils de tuberculeux, nombre de sujets, 
venus au monde, souvent avant terme, avec un faible poids et une taille 
petite, un squelette ^troit et mince» un thorax aplati, une peau fine et moUe, 
des extr^mit<fs graciles, un facies pale, des veinosit^s transparentes, un pelage 
prdmatur^ment d^velopp^. de long^ cils, des engorgements ganglionnaires 
faciles, un aspect malingre. 

La constatation de pareils 4tats constitutionnels, souvent transmis par 
des gdn^rateurs bacillaires k leur lign^e, prouve combien, pour cr^r des en- 
fants dystrophiques, le virus tuberculeux sait agir par voie d'hiridiU. 

Cette question deraeure done Tune des plus int^ressantes de la Phti- 
siolo^e, d'autant que, sous Tinfluence des id^s contagionnistes qui, k bon 
droit, mfinent la Clinique, on semblerait, d'un trait et k tout jamais, vouloir 
rayer de T Etiologie tuberculeuse, I'H^rMit^! 

Nos Anciens ne croyaient qu'^ riK^r^dit^; peui>4tre leurs petits*fils, 
n^ayant d*yeux que pour la contagion acquise. tombent-ils en exct^s oppose, 
quand ils ne savent pas reconnaitre Th^r^dit^ de constitution ^ par laquelle 
peuvent se trouver conditionn^s; 

♦Congr^ de la Tuberculose de Paris, 1888, 
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!& d^bilit4 cong^mtale de Tindividu; 

l*amoindrissement de la faniille; 

la d^g^n^resc^nce de la race? 

Ainsi, par des voies dont rExp^rLmentatioa n'a pas encore 4clair6 le 
myst^re, la tuberculose appardt susceptible de crdefi Mr^ditairement, un 
terrain organique special, dystrophique. 

Inconteatablement aussi^ certains terrains organiques sont aptes, plus 
que d^autreSi k favor iser et k orienter le ddveloppement de la tuberculose. 
Ici encore, I 'entente n'est pas faite; certains auteurs, depuis G* S^ jusqu'^ 
A, Calmettei soutiennent que '*la pr^tlisposition n'est qu'un mot qui attend 
des preuves^*. Certains d^entre eux pensent que la nature du terrain n'aide 
en rien la v*5g^tation du bacille, dont i*activit4| dans ses vari^tfe de virulenpe, 
justifie^ dans le temps et dans la forme, toutes lea vari^*t6a de la maladie, 
Ces affirmations thdoriques, qui tiennent compte seulement des faits exp^ri* 
mentaux actuellcmcnt acquis, se refusent aux demonstrations de la Clinique. 

Celle-cii pourtant, affirme le r61e du terrain dans revolution de la maladie: 
comme elle affirme Tinfluenee des predispositions sur r^closion de la tuber- 
culosa Dds 18SS, j^dnongais un certain nombre de conditions organiques 
et fonctionnelles, que je conaid^rais comme faisant le lit de la ttibercuUse. 

Vingt ans OEt pass4 sur mes affirmations, et les faits accunoulfe* en Clinique 
prouvent assez en faveur de la predisposition de certains terra iW imi48 oil 
acquis, pour que, auiourd'but, parelUes notions int^ressent le Diagnostic 
prScoee!^ et la Prophylaxie de la tuberculose, au moins autant que sa Paiho- 
ginie. 

La pratique, en cela, comme pour d'autres revelations, pricWe la MWe- 
cine Exp^rimentale. 

Toutes ces id4es, toutes t^s recherches sont d'hier; el pourtant p dana 
revolution de la Pbtisiolo^e, un nouveau mouvement se dessine, dont lea 
premieres Stapes sont d6ja franchies, et qui semble devoir transformer dans 
nos esprits, avec la physionomie m^me de la maladie, les opinions que nous 
nous faisons, aussi bien de ses manifestations symptomatiques (tuberculoses 
aigueset subaigues, g^neralisees et localisees), que da ses determinations fono- 
tionnellee et organlques. 

Noi^ voyons ainsi le domaine de la tuberculose, tout en se precisant, 
s'eiargir. 

Autrefois nous ne connaissions gu^re que les phtisiques; puis, en se fon- 
dant dans la conception modeme de la tuberculose, la phtisie hippocratique 
a ^guli^rement d^borde ses fronti^res ; Tdtat, qu'elle definissait, fut reconnu 
ooDune Faboutissement extreme, et d'ailleurs inconstant, de la tuberculose; 

♦L, Landouzt: Lee tH^m^aiM du diaCTostic prfeoce de la Tubeiruioee, in Compim 
rertduM du Congr^ contn la Tubtrcuhse, deNapki, 190 1> p. 276. 
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ainsi apprit>oii k d^oiasquer maliite tubercutetix qui ti'^tideiit, m tie devenai- 
ent, des phtiaiques, • 

Nous dlons plus loin aujourd^liui. 

NaguSre, le tubercule paraisaait contenir toute I'histoire anatomique de 
la tuberculoae; le granulome paraissait ^tre le crit^rium de la tuberculose* 

Nou3 Savons mamtenant que le follicule tuberculeux n'est nullement la 
aeula l^ion dont soit responsable le bacille de Koch, Nous savons qu'il 
existe des malades bacillalres qui, au sens histoanatomo-pathologique^ ne 
sont pas des tuberculeux ; ou bien parc« qulls ne sont pas encore tuberculo- 
matettx; ou bien parce que le bacille engendre chezeuxdes alterations autres 
que des tubercules. Nous savons d^pister ces baeillaims sous le masque de 
malades qu^on se con tent ait, hier, de cataloguer pleur^^tiques, n^phretiquea, 
h^patiques, dennopathiques, rhumatisants, chlorotiques, asthmatiques, etc. 

Ainsi, en mfime temps que se multiplie le polymorphisme de la maladie, 
8- augmente la valeur sp^cifique du bacille. Cest lui qui, dans tout litige de 
tubereulose, se constitue k la fois coupable et t^moin : 

coupablef puisque, sans bacille (k defuut de follicules tuberculetix s'en- 
tend), il n'y a m effet actionnel^ ni effet rdactionnel 

thnoin, puisque (faisant mentlr Taxiome kMu unm, iesiu nuUm)^ par 
aa presence, il permet de porter au compte de la baeillose telles ou telles 
affections que, hier, on se serait refuse k consid^rer comme phymateuses, 
sous pr^texte qu'y manquatent les follicules tuberculeux. 

Ainsi, pcttdant que le domaine elinique de la luberculose s'enrichit des 
formes frmks d ksrvies^ le chapitre anatomo-pathologique de la Maladie 
s'accroit de la coanaJasance de ces i^st'ons non folliculaireSf dont la nature est 
attestfei k I'origine des unes et des autres, par la presence du bacille. 

En ce sens, ricn de plus d^monstratif que les Recherches anatomo patho- 
logiques de S. Arlolng, aussi bien que les Etudes exp^rimen tales de S. Ar- 
loing et Thevenot * 

Dans cette voie ou, sans rien aligner des traditions de la Qinique, s'orienle 
arm^ de rExpMmentation toute une jeune Ecole Fran^aise* les m^mes dis- 
cussions qui arret^j'ent T^lan des Anatomo-pathologistes du si^cle dernier ne 
pen vent plus s^vir, car nous poss^dons le crit^rium de la nature et de la 
quality tuberculeuses de tel ou tel d^sordre, soit organiquej soit fonctionnel : 
ce crit^riuin, c'est le bacille, agent sp^cifique de la Maladie. 



Pendant que, par le perfeetionnement du diagnostic des formes ancienne- 
nient classics; que^ par la reconnaissance et la description de formes anatomo- 
eliniques nouvelles, s'agrandit singuli^reraent le champ de la tuberculose ; pen- 
dant que, de tons cdtes^ par voie d'analyse, se complete et se precise la Noso- 

*Acadimie dea SdenceSf Ifi mam IOCS. 



168 SIXTH INTERNATIONAL CONGRESS ON TUBERCULOSIS. 

graphic de la bacillose humaine et animale; les conditions sociales n6es de la 
vie moderne (surtout Texode des campagnes vers les cit&s tentaculaires, et le 
retour au village des mraux tuberculis&, dans les logis surpeupl6s, dans les 
ateliers et dans les usines des villes) favorisent la diffusion du bacille. 

On s'aperQoit que les pand^mies de phtisie se multiplient dans toutes les 
collectivity ; et T Hygiene publique intervenant dans leur 6tude, la Tuber- 
culose devient un des aspects de la question sociale. 

Nous voici k la demi^re 6tape de la longue route par laquelle s'achemine 
notre ^tude centennale de la Phtisiologie. 

Les plus vastes horizons, combien rembrunis, qu'ouvre k la Phtisiologie 
tout un ordre de preoccupations angoissantes, s'offrent aux regards des 
savants qui, k Paris, en 1888, k Tinstigation de Vemeuil. fondateur de TOEu- 
vre de la Tuberculose, et avec le concours d'un m6decin v6t6rinaire dis- 
tingue M. Butel, sous la pr^sidence du professeur Chauveau, organisent un 
Congrfes pour V Etude de la Tvberculose, chez Vhomme et chez les animavx. 

Ces Assises scientifiques — les premieres specialement consacrdes k la 
phtisie humaine et compart — commencent par un ^clatant et recormaissant 
t^moignage rendu par leur pr&ident ''k la valeur de la d6couverte de Vil- 
lemin" * 

Les communications et les discussions y sont de telle importance et de tel 
int^rfit; les problfimes touchant le diagnostic et T^tiologie y surgissent si 
nombreux et si complexes; que, en se s^parant, les congressistes d^cident que 
leur entreprise ne saurait rester sans lendemain. 

Voili comme, en France, s'installe une quasi-permanence de Congrfes 
pour retude des affections tuberculeuses, que president: A. Villemin en 1891; 
le professeur Vemeuil en 1893, et le professeur Nocard (d'Alfort) en 1898. 

Nos Congrfes, pour sp6cialis6s qu'ils soient, ou plutdt parce que specialises, 
font active besogne. lis pr^parent la solution de probl6mes nouveaux qui 
se posent en face de la doctrine microbierme et de ses applications. Les 
r^sultats de leurs travaux sont comment&s dans le monde savant; en m^me 
temps qu'ils p^nfitrent le grand public, et cr6ent un mouvement d'opinion. 
On commence k s'apercevoir qu'U y a une question de la tuberculose. 

Entre temps, un homme d'ardente initiative, le professeur Armainguad 
(de Bordeaux), forme la Ligue francaise contre la Tuberculose, sur 
laquelle se r^gleront celles qui, k Tenvi, se fonderont en Europe. C'en est 
fait de T^poque ou la phtisie ne regardait que les M^ecins. 

De divers c6tes, les gens, tant par int6r6t personnel que par esprit de 
solidarity, finissent par comprendre que Theure est venue de nouvelles Croi- 

♦ A. Chauveau. de rinstitut: Discours d'ouverture du Congrte pour T^tude de la 
Tuberculose chez Tnonune et chei les animaux Paris 1888 CompUs rendtu, p. 25. 
Masson et C^^. 
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sades, celles-ci paciiiques et r^demptric^a, par leaquelles puiase Hm eonjur^ 
le p^ril qu'on n^amaginait pas si formidable. 

Cependant (mai 1899)^ le chancelier de rEmpire d'Allemagne invite lea 
gouvemements ^trangprs k se faire repr^senter au Con^r^s pour la luUe conire 
la tuberculos€f maladw endimiquef que, sous le proteetorat de Tlmp^ratrice- 
Reme, organisait le comit^ Central allemakd pour la creation d'^tab- 

LISSEMENTS DEJSTlN^ AU TRAITEMENT DES MALADIES DU POUMON- 

Dans des Rapports trfe document's, comme k 1' Exposition annexfe au 
Coogrds, le Comity central de Berlin se met en devoir de niontrer: avec Tor- 
ientation de la lutte antituberculeuse en AUemagne, les r&5ultats obtenus, 
en dtablisaements fernn^, par le traitement hygi^no-di^t^tique de la tuber- 
eulose pulmonaire con^u par Brehmeri et appliqu^ par son c4l^bre disciple 
Dettweiller. 

C'est sur plac«, c'est apr^s les visites faitea aux sanatorium^ des environs 
de Berlin^ que, vous vous en souvenez. Messieurs, nous avons saisi la filia- 
tion des id<5es, par lesquelles la pratique de Falkeinstein 6tmt sortie du do- 
main© de la Th^rapeutique, qu*elle avait primitivement occup', pour p^n^- 
trer de vive force dans le domaine 4conomique. 

En effet, c'est par les moralUi^ iconomiqiies qu'imposent aux soci^tfe 
tDodames les principes de solidarity sociale, que le sanatorium populaire, 
instrument de cure de la tuberculose, devenait, en Allemagne, le principal 
rouage de tout un syst^me proven tif et curatif mis aux mains des Offices 
d'Assurance centre la maladie, contre Finvalidit^ et contre la vieillesse; 
auxquels, depuis plus de vingt ans, la Loi fait, aux ouvriers comme aux 
patrons, obligation de s^affilier. 

L^application de cette loi ayant d6montr' que la principale cause d*in* 
validity et de maladie ^tait la tuberculose, les Caisses d' Assurance fond^rent 
des sanatoriuras. Grace k leurs ^tablissements ferm^ de cure, conform4- 
ment au but dconomique qu*on s'gtait aurtout propose, les Caisses allemandea 
purent, d^s 1S99, rdaliser un b^5n6fice de 1.000,000 de marks! 

L*Am6rique, ^lessieurs, fut Tun des premiers pays k appliquer la cure 
hygi4no-di6titique en ^tablissements fermfe, puisque, il y a plus de vingt 
ans, le Dr. Tnideau fondait votre fameux Adirondack Cottage. 

Sur cette question si importante, vous ne pouviez manquer d'etre des 
premiers et dea mieux document's. L*information tr^s avertie vous venait 
par le Dr* S. A. Knopf, qui faisait, de T^tude des sanatoria (TRArxEM eihtt 
irr propbylaxie de la potisie pulmoxaire*) I'objet d'une th^se inaugurals 
brillamment soutenue en 1895, k la Faculty de MMecine de Paris; et qui, 

* Les San^toriaj traitement et propbvlaxie de b phtisie pulmonaire: ThHe wuniff, 

Paris, 1805. *- t- -w 
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depuisi n*a C€ss4 de travail ler, chez voua, k ['amelioration du sort des tuber- 
culeux, com me k la prophylaxie de la bacillose.* 

L'ouvrage magistral de voire compatriot-e venait si bien k son heure; 
il faisait si opportun^ment connaitre au Monde la ^I^thode de Dettweiller, 
et Tapplication qoi s'en r^pandait partout; que le Dr. S.-A. ICnopf devait, 
en quelques ann^es, donner une deuxi^me edition.! C'est par celle-ci, 
surtout, que, en Europe, nous fftmea renseign^s sur ce que, dans vos Etats, 
vous aviez fait pour la cure sanatoriaie : d^s ISS5, par la fondation, en TEtat 
de New* York, de V Adirondack Cottage; depuis, par les dotations des Etata 
de Maaaachuaetts, de New- York, etc., alora que 1' Union commengait son 
armement anti-tuberculeux auquel elle a donn^ tant de puissance et 
tant d'amplcur. 

Pour grand que fut le succl^ du premier ouvrage du Dr. S.-A. Knopf, ce 
succ^ devait etre ddpass^ par la diffusion mondiale que connut son opuscule: 

liA TUBERCITLOSE CONSloiiRfeE COMME MALAUIE DU PEUPLE : DES MOTENS DE 

LA coMBATTRE, rdcompeus^ par le Congr^a de Berlin en 1902, 

Vous pouveZj 4 r Exposition, voir que eet ouvrage a ^t^S traduit en vingt- 
sept langues: je ne connaisse gu^re que la Bible qui ait eu pareil hoimeur. 

On sait, vous avez pu, Messieurs, no tarn men t k notre Exposition de Paris, 
en 1905, vous en rentlre compte; on sait comment, en France, de la M^thode 
du maJtre de Falkenatein ; comment, des sanatoriums alleraands, nom pren- 
ions soin, en France, de retenir Tesprit bien plus que la lettre; comment, 
profitant des infinies richesaes cUmatiques, marines et hydromin^rales de la 
M^tropole, de la Corse et de TAlg^rie, nous pratiquons la cure de sanatoei- 
VM 81MPLE KT ASSOcifeEjf commeot, de nos sanatoriums, nous pr^tendooa 
faire des organ es d' Education, de Prophylaxie, d' Assistance et de Th^rapeu* 
tique anti-tuberculeufles; comment, a tftre ^ducateuh et a tftre th^ra- 
PEUTIQUE, nous faisons, k notre mani^re, application des moyens auxquels, 
au del^ du Rhin, on continue k reeourir a tttbe 6conomique. 

C'est sur ce programme qu'a ^t^ con^ue, entre autres, et que fone- 

* The Present Status of Pi^ventive Means Against tb« Spread of Tuberculoeis in the 
Various States of the Unioa, Critically Reviewed* Jouinal <?/ the American Med, 
Assockiiwn, 30 octobre 1897- 

The Tubercuiogifl Problem in the United States. Norik American Review, February, 
1899. 

Pulmonary Tuber<^ulosia; its Modem Prophylaxis and Treatment in Special Institu- 
tions and at Home. Almrenga Prize Esuay of the CoUt^e of Physwiam of Fhiladelphia 
for Iheymr 1898 (P. Blaklfiton's Son et Co., Philadelphia). 

t Lea ^anatona: TmHemerU et Prophjlnme d^ fa Phtime pulmomirs, par S.-A. Knopf 
de la Faculty de Paris et de Bellei^c Ho^ital Medical College (New- York); m^ecin du 
IMpartement puJmonaire de New-York Throat and Nose Hospital; Ancien Asfiistant du 
DettweiUer, au Sanatorium de FaJkensteiji.— Masson et Cie, PariSi 1900 (Deuxi^me 
Mition), 

t L. Landockt: Aasoeiationa th&upeutiques et Tuberculose pidmonaire. Sond^r* 
Abdrmh aus ifew Berkhi iiber tfcn Komresa mr Bekampfung der fyberculo^e ah Voiks- 
kmnkhni Berlin, 24 frw, 27 mai 1899 
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tionne la maison de Bligny — dont les fondateurs ont voulu f aire une maison 
module — premier ^tabliasement ouvert (1903) k 120 hommes, par TCEuvre 
des Sanatoriums populaires de Paris.* 

L'une des originality de cette maisonf — que, Messieurs, vous pouvez voir 
k votre Exposition — est de poss^der, sous le nom d'AniCALE de Bligny, 
orgaae nouveau (n'existant k ma connaissance nuUe part), r^pondant k une 
fonction d'assistance nouvelle, une Association des malades et des andens 
malades, ^tablissant un centre de relations utiles et de secours. L'Amicale 
met des "Boubses de 8ant£" temporaires, en nature ou en argent, k la 
disposition des anciens malades dont les ressources, pour vivre convenable- 
ment aprds leur sortie, menacent d'etre insuflfisantes.J 

Exactement dans le mSme esprit que Bligny, fonctionnent nos autres 
sanatoriums populaires pour adultes, tels, par exemple, les sanatoriums 
d'Hauteville (Ain), d'Angicourt (Oise), de Montigny (Nord), d'Oissel (prfes 
Rouen), de Br^vannes (Seine-et-Oise) et de Saint-Feyre (Creuse), etc., oe 
dernier destine aux instituteurs et aux institutrices primaires, durement 
frapp^ par la tuberculose, cbez nous, comme dans beaucoup trop d' autres 
pays. 

* * * * 

Entre temps, sous le patronage de S. M. la Beine d'ltalie, ouvert par 
S. M. le Roi Humbert, en personne; sous la pr6sidence du professeur Guido 
Baccelli, se r^unissait, le 25 avril 1900, k Naples, un Cbngrte contre la tuber- 
culose : importantes y furent les communications, int^ressant particulidre- 
ment revolution, le diagnostic et le traitement de la tuberculose. La delega- 
tion allemande etait prfeidfe par R. Virchow; la delegation frangaise par 0. 
Lannelongue; la delegation austro-hongroise par von Schrotter. C'est 1& 
que gprma, dans Tesprit du professeur de Clinique de Vienne, Tidee d'une 
PERMANENCE INTERNATIONALE DE LA TUBERCULOSE; idee qui devait graudir 
et se realiser bientdt, k Berlin en 1901, sous le vocable de Conf&rence inter- 
nationale de la tuberculose. 

Cette Conference, vous vous en souvenez. Messieurs, k Copenhague (26 
mai 1904), en changeant d' appellation, prenait le titre d' Association In- 
ternationale CONTRE LA tuberculose; ceci, afin de bien marquer comment 
le Comite directeur allemand devenait un centre de ralliement, une federation 
mondiale des Associations centrales nationales, qui, rapidement, allaient 
se creer en Europe, comme dans le Nouveau-Monde. 

* Compte rendu medical, ^conomique et moral du fonctiomiement du sanatorium 
populaire de Bligny, par les Dre. L. Landouzy et L. Guinard, Congrha de WaahingUm, 
1908, Section II, 

t En octobre prochain, le sanatorium de Bligny se doublera d'un pavilion destine 
k 126 femmes. ^^ 

t Depuis sa fondation: de 1006 au 30 avril 1908, TAmicale a reparti entre ses mem- 
bres une aomme de 9iS06 francs, but laquelle les Bourses de sante ont absorbe 7.355 
francs. 
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Cfependant, le pro bid me Miologique de la tuberculose pr^ccupe partout 
les esprits* Toutes les sources de la phtbie, comme toutes les causes de sa 
geo^se, de sa propagation, sont recberch^ea, De toutes ces causes^ aussi bien 
1^ prMisposantes, les favorisantes, les occasionnellea, le proc^ mondial s'm- 
stniit at se pi aide. 

M^decins, Hygi^nistes, d6noncent les in^galit^s d^impdts tubercideux 
pay^a en nos diverses nations, par les provinces, par les villes^ par les armfe*: 
Lea Economistes, calculant ce que cofltent^ par exemple h la France, et aes 
end^mies et ses 4pizooties tuberculeuses, estiment que la d^pense annuelle se 
cWlfre, au baa mot, par plusieura centaines de millions, t 

* C'est ainsi que J'arm^ fran^aiBe paie h la tubepculose un plus lourd tribut que 
rarin6e alicmaacte. Celle-ci, par tme 8ene de meaures dont (^uelqties^unis d'entre nous, 
depuis plusieuf^ ann^k^Si r^lament rapplicalion, voit dimmuer aa morbidity et sa 
mortality tubercuIcuKBH dans ^a^m&^ de terre, 

'*Dans rarm^ olletnande, dkait le Dr. Joari SUbsat^t an der Kaiser Wilhelma- 
Akademie, la tuberculoae a gradudlemeat diminu^ d'enviroa 42 p. 100 peodant les viogt 
demi^rea ann^ea (de {^,3 p. 1000 h l^fl^ p. 1000 d^ forces effectives). Pendant la m^n^ 
pdriode, il a'est produit une reduction de 35 p. 100 (de 2,3 pour 1000 i 1,5 pour 1000 das 
forces effectives), dans \t^ cas de tuberculoee des voles ra^ptratoires et des poumona. 

La lutte eontre la tuberculose dans Tann^ allemaaae a ^t4 engagde d^apr^ le« 
principes auivants: 

1. Refus d'accepter les jeunes reerues soupQontiSes de tubereulose, quand aux 
aignes positifs de tuoereuEose viennent a'ajouter rhistoire d'une maladie pricMente 
supposee tubercuJeuse (pleur^ie) et un physique correspondant (habituSi thorax pin- 
fonne, dixitoe edt« flottante), c^eat une cause de refus. 

2. Si des recrues soupgonn^ea de tuberculose ont ^t^ enr6l^, on les eoumet & 
un examen minutieux par le^ demldres m^thodes dtagno»tiques (rayons X, rSactiona 
sous-cutai^ite et ophtalmiques ^ la tuborcuIine)i et, si la tuDereulose se t^v^le, on lea 
renvoie imm^diateTnent dons leurs foyers. 

3. Quand une recrue, pendant sa p^riode d 'instruct ion, perd continuelleroent du 
poids, on fait un examen aoigneux de sea poumons etp dans certains cas, on la tient en 
observation k rhopltal. 

4. Les soldata tuberculeux sent tenus k I'h^pital jusqu'au moment de leur cong4 
d£finitif . Si cela eat possible, on les soii^e d&ns des sallea sp^cialea pour tubereuleux. 

5. Deux autres precautions aident a emp^cher la tubereulose, ce sont lea mesures 
jrt^ventivea contre b poussi^re et contre lea rnunies. 

(a) On combat la poussi^re en arrosant les planehers des bureaux et des caserne avec 
Une huile qui Tabat (dustless oil, Wc>strun\it). 

(&) On prt^vient tea rhumcs en endurcissant lea bommes au moyen de douches 
Hjguli^res et d^exerciee gymna^jtique h nu, le matin, au lever» et par 1 etabliijaement de 
bams de lumi^re et de solell, du moins dans les casernes qui n 'on rent aucun moyen de 
ee baigner en ptetn air- 
On ^vite auasi rentr^ de k tuberculosa k la caserne paf las families d'officiers sans 
brevet » etc. Quand im de ces officiers dfesine se marier, U doit foumir un eertificat 
mMical constatant rimmunit^S de sa fianc^. 

Les personnel employ^ k la eantine do! vent aussi pr&enter un eertificat medical 
attestant qu'elles sont exemptes de tuberculose. {Con^e* de Waahington, xiance du 
2 ociobre 1908 section VI. } 

t A propos de oe que peut ontiter la tuberculose, le professeur Charles Richmond 
Henderson, de 1' University de Chiea^, disait: ** La perte r&ultant de la tubcFculose dans 
la villa de New- York est de 23 millions de dollars — plus Ue 115 millions de francs — par 
an, et aux Etata-Unis de plus de 320 miUiona de dollai^. Et pxturtant New -York na 
d^pense qu*un demi-million de dollars environ pour trailer et pr^venir la tuberculose, 
Toutea les m^thocies actucUes pour empdcber cette perte aux Etata-Ume sont enti&re- 
meut iosuMsantes. Le danger c^t natioaalf le farueau devrait aussi ^tre national." 
(//« €ongre9 inU^malional cordrt la tubercuiasef WashingUm: fiance du mertredi maUa, 30 
ttpUmhn 1908, section VL) 
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Lea IM^decins, comme les Philanthropes, 6tudient, par contrasted, les 
einguli^res differences de morbidity et de niortalitd tuberculeuses existant 
entre les diverses capitaJes ; entre les grandes et les petites villes d'un m^me 
pays; entre les divers quartiers, bien ou raal a^r^s, d*une mSme \"iUe; suivant 
les rues ou lea maisons sombres ou ensoleill^s; suivant les conditiona de vie 
faites k Tindividu, k la famille, aux ooUectivitfe, comme aux divers corps de 
metiers. 

A cet ^gard, pour tous ceux qui ont chargie de la saat^ publique^ combiea 
deviennent suggestives les statbtiqu^ (1894), qui, enseigfiant la mortality 
par tuberculose, pour mille vivants, fitre k: 

NOMBBn MOSTAUtA 

d'hAbitAuU. pour 1000. 

Paria _,,,.... 2,424,000 4L6 

Munich 393,000 30<8 

BerUa 1,7(^,000 22.3 

Vienne ....,,. , . , , l,465»0OO 45.5 

Saint-P^tersbourg , 954,000 44,3 

Vareovie _ 600,000 25.7 

Naples ...,...,. , , 665,000 21 . 1 

Manchester 522,000 19.6 

Londrea 5,300,000 17,3 

New^York 1,925.000 24, 1 

FhiJAddphJe ................ 1,115,000 23.7 

C3hict«o • ,...,.,...,. .... 1,600,000 13.4 

Alger , . . . , , 83,000 16. 5 

Toiaouse 1^,000 17,7 

Marseille 406,000 21 .8 

Bordeaujc . 252,000 25.5 

Nant^ , 122,000 30. 1 

Reurn , . 105,000 32,6 

Lyoa 431,000 33.6 

Rouen .,. 111,000 45.0 

Le Havre 116.000 50.3 

montr^ent la mortality, de ville k \ille, pouvoir doubler, tripler, presque 
mSnie quadrupler^ comme c'est le cas de Chicago, 13.4 p. 1000; par rapport k 
Varsovie, 25.7," par rapport k Paris, 41 .6 j par rapport au Havrej 50,3, al 
particuli^rement ablmd par ralcoolisme. 

Autres remarques, ^galemenl suggestivea pour Paris. La mortality 
moyenne par tuberculose, y ^tant, annuellement, de 50 pour 10,000: s'dl^ve 
danfi certains quartiers ouvriers pau'^Tes, aurpeuplls, tela Javel, Grenelle, 
Plaisance, les Epinettea, 4 104 pour 10,000; tandis qu'elle s'abmsse, dans les 
quartiers a^r^s, riches, oii s'espaceot les h6tels et les maisoiis confortables; 
k 20 pour la Madeleine ; k 1 1 pour les Champs- fel>^B^s! 

M4decins et Economistes de tous pays, unanimement, nous d^non<;ons la 
tuber culose, tenant plus qu'aucune autre maladie, compte de la hi^r archie 
sociale^ frapper — todjouh3 la contagion bou&-entendue — surtout lea 
malheureux ; se montrer plus dure k Touvrier qu'au patron, k Temploy^ qu'au 
chef de bureau, au soldat casern^ qu'4 I'officier, k Inhabitant du taudis qu'k 
rhomme proprement log^, k ralcoolique qu'4 I'homme sobrO; au mercenaire 
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qu'au ppopri^taire; la pbtisie fr^quentant surtout cbez te moode oH Ton 
p&tit* 

Cest que la tuberculose se montre plus fr^quente chez les travaiUeurs 
vtvaQt en collectivit^s ferm^s, dans des ateliers sombres, jamais endoleill6s, 
Bon veatilfe; oomme elle appardt parti culierement dans 1^ metiers k pous- 
si^res, par esLemple che^s les tailleurs de limes, les tailleurs de pierres^ les em- 
balletirSj les ouvriers de filatures, les blancbisseurs, etc. 

Cest que, d^dd^ment, la tuberculose apparait^ dans nos soci^t^ modemes, 
fitm PoivcnoN des conditions ^onomiques impos^as aux individus, comme 
aux mllectivit^* 

C*est alors, que, un peu partout, les gouvemants s^^meuvent: chez noua, 
M, Waldeck-BouaseaUj President du Conseil des Ministres, institue (22 no- 
vembre 1899) une Commission extra-parlementaire* **k Teffet de rechercher 
les moyens pratiques de combattre la propagation de la tuberculose- " 

Les travaux de la Commission fj activenient men^, permettaient, dans 
un lumineux Rapport, au professeur Brouardel, d*en\isager le problSme de 
la tuberculosa dans son ensemble, et d'indiquer aux pou%^oir3 publics les 
Fugles g^n^rales qu'il y avait lieu de suivre dans la lutte contre la tuberculose. 

A ce moment, la plupart des pays civilises — chacun avec leur g^nie 
particulier ^ arr^tent tout un programme de lutte cootre la Tuberculose^ 
d(?nonc^ comme le pire fl^au des temps modemes. A ce moment, la France 
travaUle sur un plan bien d^fini qu'elle n'a cess4 d'agrandir et de perfec- 
tionner. 

Comment s'attaquer k la tuberculose? A notre ^ns, la defense anti- 
tuberculeuse comprendra deux points de vue distincts et connexea: le 
Traitemeat des tuberculeu^; la Prevention de la tuberculosa* 

Traitement et soulagement des tuberculeux; c'est rCEuvre m^dicale 
d'hieret de tou jours; oeuvre m§dicale qu'il appartient k la prophylaxie mili- 
tante de faire moindre pour nos arriere-neveux. Sachant pr6venir et em- 
p^cher, nos oeveux, plus heureux que nous, auroat moins de phtisiques & 
souiager, et moins de tnberculeux k gu^rir. 

Prevention de la tuberculose: c'est Tcseuvre soeiale d^aujourd'hui et de 
demain; (EU^Te gdante* 

Quels sont nos moyens de lutte contre le fl^au social? Ds sont nombreux: 
mMicaux et aoeiaux. 

MOTENS MAdICAUX, 

Les Dupenmire^. Ce sont des offi<^s sanitaires disposes en grand'- 
gardea, si Ton peut ainsi parler, diss^mines partout d'oii vient P ennemi* 

^Prisideiit, Jules Siegfried » MputS, ancien ministry; vice-pr^idDatB, profesaear 
Paul Brotiardel, ct Dislfere, pr&ideot de section au Cooseil d'fitat, 

^CommisifiGn de la Tuberculose* Moytna pratiqum paur comiHiUT^ la pr^poffoiuin 
df la tuberculoit. 1 voL, Fam^ Masson et Cie, 1900* 
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La minion du dispensaire est : de d^pister, de reconnattre et d'avertir le 
nfotuberculeux; de Tassister chez lui si possible, et t^la de touted fa^ons: 
subsides alimentaires en nature; prfits de lit, de Huge, bons de chauffage; 
conseils cC hygiene donn^ en Ian gage familial; distributinn de crachoirs; 
d^^siiifeetion du linge contamin^, rapport^ blaachi; d^infeetion de la cham- 
bre, sous pretexte de la laver et de la blancWr. La mission du dispensaire 
doit fitre encore de convoyer pertains des reconnus tuberculeux aux sanatoria 
ums, aus hdpitaiix de tuberculeux. Les dispensaires antituWrcuteux, tela 
que, Messieurs, vous les conoevess en Am^rique; tela que les faisait en Franc© 
le professeur A. Calmette; tel, an centre de Paris, I'Office antituberculeux, 
Jacques Siegfried et Albert Robin ; tel le dispensaire EmUe-Loubet, les dis- 
pensaires de M. Lalance dtms IX* arrondissement; de Mile Chaptal, h Plais- 
ance; et tant d'autres encore essaim§s k Paris et en province, paraissent 
g* adapter si bien k leurs foncttons de bureaux de Pr^voyanee, d'Education et 
d\4ssistance san it aires, que, vous vous en souveneZj le dernier Congrfe 
Britannique en votait Tapplication dfeirable k la defense antituberculeuse 
de toutes les viUes ouvri^res. 

Pour excellents que soient les dispensaires, leur tic he est limits ; ausai 
s*efforce-t-on de les grouper et de lea f^d^rer^ pour qulle puiasent se doublet 
d^ organ es de cure, d*a6riumSj de colonies de vacances, de sanatoriums. 

Le Sanaioriumf instrument de cure, est un organe de prompt secours, qui 
devrait pouvoir s^offrir: aux tout nouvellement atteints; aux gens fl6chi9- 
sants plus que malades, alors quails sont pr^venus plus encore que convain- 
cus de tuberculosa Car, c*est ^ ceux-lll que profitera le plus, d^ avoir €t^ im- 
m^diatement plac^^ en dehors de toutes les circonstances qui ^tendraient et 
continueraient les lesions tuberculeuses fralchement ^closes. 

Par le sanat^^rium (v^iritable le^on de choses mSdicalea et soclales, trop 
mal comprise encore, surtoiit chez nous), on doit se convaincre que si nombre 
de tuberculeux, dans le peuple, deviennent phtiaiquea, en d^pit de tant de 
sommes d^pensdes par 1* Assistance publique et priv^ : c'est que, maladroite- 
ment, trop tard, on applique aux phtisiques ce qu'il aurait fallu, sans march- 
ander, faire pour toute une categoric de gens alors qu*ils ^taient encore plus 
suspects qu'entach^s de tuberculosa 

Le sanatorium est destin^ k mettre, k la port^fe du populaire, le meilleur 
traiteraent actuel de la tuberculose pulmonaire, dana aes phases de moins 
difficile curabilit^: la cure d'air salubre; la cure de propret6; la cure de repos 
physique et moral ; la cure d' alimentation rationnelle et, non certes, la surali- 
meatation. 

C'est ce traitement que les malades fortunes peuvent chercher hors les ville- 
et qu'ils auivent: soit en cure libre de home^sanatorium, soit en ^tablissement 
ferm£. Ca traitement, qui fut, pendant trop long- temps, accessible aeul^ 
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ment a,iix heureux de la fortune, est aujoiir-d*hui, presque en toiis pays, mis 
par ies sanatoriums popuJ aires k la portfe des desMrit^s. 

Ainsi compris^ le sanatorium, maison de traitement pour tuberculeiix 
curables, eonstitue un des moyens ay ant sa place nettement d^finie parmi lea 
m^tbodes th^rapeutiques pour poitrmaires gu^rissables, Sa place est toute 
marqu^ dans rArmeraent antituberculeux* Ainsi en a jug4 le roi Edouard 
VII, il y a six ans, qui d^cidait et surveillait, but le sol britannique, I' Edifica- 
tion de plusieurs sanatoriums d'aduJtes. 

Dans la lutte antituberculeuse par le sMiatorium, il est souhaitable que 
lea Croix-Rouges des divers pays, s'inspirant de Texemple de la Crmx-Rouge 
allcmandc (qui utilise en temps de paix Ies forces et Ies ressources en materiel 
pr^par^s pour la guerre), apprennent & se mobiliser pour Ies bless^ de la 
tuberculoae, 

Le TROisitiME MOYEN MtoicAL^ dont il faut, en tout pays, apprendre d, 
disposer, est VkdpUal special ouvert aux phtisiques, chez lesquels la question 
de gudrisoa, di^j^ si difficile, se double de la contagiosity Evidente, Aux 
phttsiquee, pareils refuges doivent 6tre grands ouverta, par humanity d^abord, 
pour qu'ils y reQoivent des so ins ; ensuite, par int<Srdt communautaire, pour 
que, ne contaminant pas leur entourage^ lea poitrinaires ne perp^tuent pas la 
diss^Smination de la tuberculose, 

Le quatri^me moven de dIjfense, auquel, praticiens^ nous recouronSp 
pent Hre dit midico-sodal; car, servant h la fois Ies int<^r^ta de Prophylaxle ei 
de Cure, il compte parmi Ies meilleures armes preventives que toutes !es 
nations dirig^nt centre la tuberculose. Ce moyen, il est fait de toutes lea 
(Euvrea qui, prenant en tutelle renfant, candidat k la tuberculose ou d^'jk 
suspect, le plarent momentan^ment, ou k long terme, dana telles conditions 
que le changemeat de milieu lui assure une vie hygi^nique et meilleure. 

C'est k cette fonction de Pti&iculture, d^HygiSne Th^rapeutique, de 
M^decine Preventive, qu*en France, comme chea vous, Messieurs, corame dana 
la plupart des nations europfennea, que pourvoient Ies atriums, Ies colonies 
rurales, Ies colonies agricoles, Ies maisons k la montagne, celles-ci, en 1905, 
procuraient le b^n^fice et la joie de la cure de plein air k 23.316 de nos enfanta, 

Cest k cette ni^me fonction de pu^RictiLTTmE, que s' applique, en France 

comme en Angleterre, en Pays Scandinaves, en Belgique, en Italie, TAssis- 

tanoe Marine qui^ chez nous, se donne dans Ies ^tablissements cdldbres de 

Berck, Saints Pol, Pen-Bron, RoscoflT, Arcachon, Hendaye, Giens, Smnt- 

Trojan, Banyuls^ etc. Vous savez que, dans plus de 20 stations 4chelonn<Ses 

0ur la mer d'^meraude, aur rAtlantique, comme sur la mer bleue, notre 

Assistance Marine dispose de plus de 4*000 lits * 

*Nofl ^tftbHBsemenU d^Asabtance Marine, comme nos sanatonuma terrieni, ee trou- 
Vtot sdu^t sur la Carte de fArmement antUubercuku^ franr^ais (deuxit^me Edition), 
6nte^ par \m Dre. 1^^ Landouzy et G, Sersiron, pour TExposition de k Tuberculose de 
Pbiis, 1905. 
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Tout cela, fait en vue de soulager et de gu^rir; il fallait reeourir aux 
MOTENS soriAirx; il s'agissait de pr^volr et d'empScher; il s'agissait d- organ- 
iser la Prevention de la tuberculoae. 

Dans toutes les n§umona de rAssociation Internationale eontre la tubcr- 
culose, comme dana tous les Congr^, rimportance des moyens sociaux est 
apparue con5id4rable- C*est que nous seroos forts eontre le p^ril commun, 
le jour seulement oO, par T^ducation hygi^nique rc$ue; par lea moeuj^ de- 
venu^ samtaires ; par les principes de solidarity comprise ; nous aurouSi avec 
rinstinct du mal 4 ^viter, la t*ons€ience des devoirs ^ pratiquer envers notre 
prochain menace ou atteint de tuberculose, comme nous voulons qu'il les 
pratique envers nous. 

Le premier des moyens sociaux est VMucation; le premier en date et en 
importance, puisque, prenont Fenfant aux impressions naissantes des sens 
et de I'csprit, il crfera chez cet enfant Tinstinct et les habitudes hygi^niques: 
Education donofe dans toutes les <5coles, depuis T^cole du village jusqu'aux 
4coles sup^rieures, sans oublier la grande ^cofe que doit ^tre TArm^e* 

Lc malt re enseignera ce que doit 6tre la salubrity du lieu dans lequel nous 
vivons; la propret^ et la 8obri4t^, sans lesquelles il n'est de s^curit-^ pour 
personne. En tous pays, k F^cole, on enseignera que les poussi^res contam- 
in^ sont lea grandes vectrices de la tul:)erculose; de^ millieni de bacilles 
tuberculeux chaque jour ne sont-ils pas essalm^ par les tousseurSi qui, dans 
la me, erachent au vent; dans les maisons, craebent sur les parquets et les 
carrelagesl 

Cest sur le logement salubre, ensoleill^, a^rS, confortable, mrpm mnum 
in domo sana, que vous devrez le plus compter, Messieurs, pour lutter eontre 
lecabaretj eontre Falcoolisme, ce grand pourv*oyeur de la tuberculose, Tan- 
dis que la sobri^U! sauvegarde la sant^ ; rAlcoolisme, agpnt le plus formidable 
de faiblesse et de d6g6n4rescence, fait le lit k la tuberculose, C^est par la lutte 
entreprise eontre le taudis, vestibule du cabaret, que chez vous, comme en 
Angleterre^ les (Euvres d'habitation k bon march^, les Logements ^conomi- 
ques, les Cooperatives de logement, out d^j^ tant fait pour I'Hygi^ne popu- 
laire. 

En cela, nous profitons des leQons du Royaume-Uni, orientant sur THy- 
gi^ne Sociale sa lutte eontre la tuberculose. Les Anglais, par leur legisla- 
tion sanitaire s^vdrement ex^cut^, portant leurs effet-s; sur ram^nag^ment 
des logementa et des ateliers; sur la declaration des maladies contagieuses, 
ne voyaient-ils pas leur mortality, notamment la mortaUte tulierculeuse, 
s'abaisser plus qu'en aucun autre pays de T Europe I 

Ceat ainsi, qu'en quince ans, TAngleterre d^pensait trois milliards^ dont 
partie etait employee k la destruction de quartiers et de logements insalubres; 
partie, aux mesures de desinfectioo sagement 6dict6es, et, ce qui ^t mieux 
encore, rigoureusement appliqu^es. 
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Tandis, que pai'tout on s'ing^mait k lutter centre la tuberculose^ on com- 
prenait lan^cessit^ de grouper et de coordonnet les efforts; de r^umr ea une 
veritable f Miration sonitaire, les CEuvres, lea Fondations et les Ligues anti- 
tuberculeuses, atitialcooliques, les Ligues d'assistance, les CEuvres mater- 
nellesj les CEuvTes de pu4ri culture, lea (Euvres de logements ^eonomiques, 
les Cooperatives alimentaires. Cfette super be f^d(?ration sanitaire e'est 
trouv^i en France^ r^alis^ par F Alliance d' Hygiene Sociale, 

Fond^, il y a quatre ans^ sous T^gide de Casimir-Perier, k qui gucc^da 
M. L6>n Bourgeois, F Alliance d^Hygi6ne Sociale se donnait pour programme 
(sui^-ant ^expression de I'ancien President de la R^publique) de rigler, coor^ 
donner, rassembler les innombrables et g^nireux efforU fails avant elk; laissant 
aux (EuireSf anx As$ociationSf aux Instiiutions d^jh existantcSj levr indipmr 
dance et kur axUmtomte; afin que chacune, par ses moyens ^prouv^, pflt pour- 
snivre en son particulier le travail de prevention entrepris* 

Notre ASSOCIATIOH CENTRALE FRANgAlSE CONTRE LA TUBERCULOQE, 

prSsid^ par le professeur P. Brouardel, 4tait ralli^, une des premieres, sous 
le drapeau de F Alliance d* Hygiene Sociale. 

C'est que, V Association cenlrak fran^aise contre la tiibertidose prfite appui 
Bcientifique, moral et materiel atix Qiuvres, Ligues, Institutions d'initia- 
tive privfe ou d'Etatj qui: par la 'protection des menaeSs; par V assistance aux 
malades; par V hospitalisation des tuberculeux; par I'Mucation du pablia 
arien duns le sens dv la preservation conlre la tubercvlose, travail lent, en voies 
parall^les, et par dea proc^d^s multiples et divers, h une tAche commune: la 
lutte anti tuber culeuse. 

Pr^a de cinquante (Euvres nationales, agrSg^ h notre Association Cen- 
trale, prouvent, qu'y sont affilides toutes les modalit^a de lutte imaginables; 
depuis les ligues de propagande; lea diapensaires, les preventoriums; les 
atriums; la Ligue du Ck)in de Terre et du Foyer; les sanatoriums temens 
d'adultes; les sanatoriums marins d'enfants; les colonies de vacnncas*; les 
jardins ouvriersf (eeux-ci d6velopp& chez nous, au i>oint que 6.453 jardiiiSj 
r^partis entre 06 villes pmcurent la joie de vivre au milieu de parterres, de 
fleurs et de legumes, que nos ouvriers cultivent au travers de 269 hectares) ; 
jusqu'aux O^uvres du professeur Grancher: FCEuvre de Pr^rvation de 
I'enfanee; FCEuvre de Preservation Scolaire contre la tuberculose. 

# « ^ * 

Entre tempsi au Congr^ g^n^ral de M^decine tenu k Paris, durant FEi- 
position Universelle et Internationale de 1900, Fid^ revenait au Professeur 
von Schrotter de crder un centre d'6tudes contre la maladie mondialej cela, 

* Calonie^ de vacanees (206 ea !905) comme Doa Jardiufi QUyriers (6.453 an 19D5) ee 
trouveni aituiSj Ewt deux Cartes, dre^^ par lee Drs. L. LaQdouzy et Sei^inDn, \of% du 
CSoogr^ international de la Taberculoee, Pari^^ 1905. 

T Lm Villes meurtrikrex, la Dot agrairej par lea Des. A. GueriUon et G. Laacry; Dunk- 
crque, 1908> 
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"pour rapprocher les nations en une lutte eflScace centre la tuberculose, leur 
ennemi commun ; en vue de Tattaque, avec dee forces coaiis6es, du plus grand 
fl^au des peuples." 

L'id6e mdrissait par les vues dchang^ au Congrte britannique anti- 
tuberculeux de Londres. 

Un Comity charg^ des travaux d'organisation, et compost de MM. le 
Directeur au Minist^re des Cultes Althoff; du Conseiller intime B. Frankel; 
du Conseiller intime Gerhardt; du Conseiller intime von Leyden; et du pro- 
fesseur Pannwitz, posait les fondements de Tinstitution. 

L' Association fondte k Berlin s'y r^unissait, au commencement d'octo- 
bre 1902, en une premiere Conference Internationale ''dans le but de lutter 
contre la tuberculose: 

"En faisant tout ce qui r&ulte d'une cooperation entre les diverses 
nations-'-c'est plus de vingt nations que rattache aujourd'hui k TAssocia- 
tion Internationale chacime de leurs Associations Centrales—plut6t que de 
Taction de Tune d'elles seule; 

''En faisant, notamment, dee etudes de legislation comparee relatives 
aux lois et r^glements sur la tuberculose, et k tous les probltoies d'hygidne 
sociale qui s'y rattachent; 

"En etablissant une statistique intemationale; des enqufites sur la pro- 
pagation de la tuberculose, selon les pays et les races; 

"En faisant, sous le couvert d'lme Revue,* connattre toutes les questions 
concemant la tuberculose des divers pays, etc." 

La gestion de TAssociation Intemationale contre la Tuberculose assuree 
k Berlin, par im Comite administrateur (ayant comme president le Pro- 
fesseur Althoff et coname secretaire general le Professeur Pannwitz), la haute 
presidence de TAssociation intemationale, attribuee k la France, etait remise 
aux vaillantes mains du Professeur P. Brouardel; pour, lors de la mort de ce 
dernier, revenir k notre ancien premier ministre, M. Leon Bourgeois, depuis 
longtemps, parmi vous. Messieurs, ceiSbre aussi, comme fervent apdke de 
la SolidariU. 

Les statuts arrfites, la Conference abordait les travaux inscrits k son pro- 
gramme: 

1. Une magistrale etude de B. Frankel, de Berlin, sur le developpement 
de la lutte contre la tuberculose, consideree comme maladie populaire, jusqu'& 
la fondation du Bureau central intemational; 

* TubercttUma, Bulletin menmiel, paraissant k Berlin, en fran^ais, en an^ais et en 
allemand. 

Un fnnd nombre de Revues (Tuberculoeia anglaiae, Tuberculosis am^ricainef Tu- 
berculosis iiaHenne) et de Jouniaux, k I'etranger et en France, se conaacrent aux etudes 
de la Tuberculose: teUes, la Revue de la Tuberculose (Pr Bouchard, directeur); la LuUe 
anlituberculeuse des Dn Sersiron et Dumarest; la Tuberculose infantile du & Derecq; 
telle, la Bmme inUmoHonale de la Tuberculoee du I> S. Bemheim, etc. 
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2. L' hospitalisation des tuberculeux; 

3. Les relations entre la tuberculose humaine et animale. 

Cette troisi^me question visait les solutions que pouvaient comporter les 
propositions d^fendues, Tann^ pr^eMente, par R. Koch, au Congr5s Bri- 
tannique pour la preservation de la tuberculose; alors, qu'entre lui et le Pro- 
fesseur Noeard (d'Aliort), s'^tait ^lev^ un dSbat, aussi ardent que courtois, 
dont tout le monde a gard^ le souvenir. 

A rillustre bact^riologiste de Berlin, concluant *'la propagatioa de la 
tuberculose* par le lait ou la chair de-a animaux, ^tant k peine plus fr4quente 
que la tnberculo.se h^r^ditaire; je ne crois pas n^cessaire de prendre aucune 
raesure contre elle " ;— le professeur d' Alfort r^pondait, par un avertissement 
ftux m^res de famille, *'de ne jamais donner k leurs enfants du lait sans l^avoir 
fait bouillir/* 

Ce n'eiit pas aeulement sur des experiences de laboratoire que Noeard 
faisait fond pour cmire k la oontamination tuberculeuse bovine; c*^tait aussi 
sur ia Clinique. 

E invoquait F infection tuberculeuse de confrferes vSt^rinaires blesses 
— quelques-uns m§me moiirant phtisiques — pour avoir fait I'autopsie de 
vaches tuberculeuses, II dvoquait le trista souvenir de Tune des filles du 
professeur Gosse, de Gen6ve, morte contamin^e par du lait provenant de 
vaches atteintes de mammite tuberculeuse! II citait enfiu, lea travaax du 
grand hygieniste anglais Thome-Thome, prouvant la r^alite et la gravity du 
danger: ''depuis cinquante ans, la mortality tuberculeuse diminuant en 
Angleterre de 54 p. 100, la tuberculose abdominale des enfants du premier 
ifi^ augmentait de 27 p. 100.", 

Nous nous attendions bien k ce que, k Berlin, la discussion allait repren- 
dre avec ample ur. 

En effete tandis que le professeur S. Arloing (avec dea experiences con- 
finnant celles de 1901) venait d^fendre Tunit^ de la tuberculose humaine et 
animale, menacte par R. Koch et Sehiitz; Noeard, d^nongant k nouveau le 
danger du lait bacillifdre; substituant k la formule absolue de R* Koch la 
suivante: **les bovid^s sont r^fractaires k certiunes tuberculoses humaines, 
tandis qu*ils sont r^ceptifs pour eertaines autres"; prenait des conclusions 
d'autant plus importantes qu*alles intdressent la PMiatrie, THygiMe pub- 
lique, TEconomie rurale, aussi bien qu'une foule d' industries alimentaires: 

"La tuberculose des aniniaux de Teapdce bovine est transmissible k 
Thomme; c*est surtout en buvant du lait provenant d'une mamelle tubercu- 
leuse, que rhomme peut contracter la tuberculose bovine. 

''Le danger est surtout menagant pour les personnes dont le lait est la 
nourriture exclusive ou principale, comme lea tout jeunes enfants, comme lea 
malades soumis au regime lactfi. 
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**I1 y a done lieu d'dliminer des stables oiX Ton produit du loit destm^ h 
la vente, au moins toutes les va€hes atteintes de mammite tuberculeuse. 

**0n n'attemdra ce r^sultat qu*en soumettant les Stables h une inspection 
p^riodique. 

" En attendant que cette inspection soit r^alis^, il ne faut pas se lagser de 
r^p^ter au public, que le moyen le plus simple et le plus stir de ae mettre h 
Vskhn du danger, consiste k faire bouillir le lait avant de le consommer," 

M^mes conclusions ^taient d^fendues par notre savatit collogue Bang, au 
nom d'exp^riences dans lesquelles il r^ussissait k inoculer (par la chambre an* 
t^rieure de Focil) trois veaux avec de Ja matiire tuberculeuse humaine. 
Bang nous apprenait, qu'en complete confoniiit^ de ses croyances avec celles 
de S. Arloing et de Nocard, il avait pu obtenir de la Legislation Danoise 
Tabatage de toutes les vaches affects de mammite tuberculeuse, L'ex^ 
eution de la loi (loi de 1898), ajoutait-il, s'est faite sans difficult^,' "le nombre 
des vaches tu^s cbaque ann^ a ^t^ de 507, 592, 610, 584, sur un million 
environ de vaches laiti^r^ que poss^de le Danemark/ ' 

« * 4 * 

Cependant, allait croissant Tint^rSt que, de toutes parts, chess oous, en 
particulier, on prenait k la question de la tuberculose, 

IL Combes, President du Conseil des mimstres, cr^ait, au minist^re de 
rint^rieuTt une Commissidn permane^tte de pBisERVATiON contrb la 
Tuberculose que, depuis 1902, en d^pit de maintes charges d'Etat, pr&ide 
effectivement M. L4on Bourgeois^ 

La Commission travaille avec continuity k I'dtude de toutes les questions 
ressortissant h la tuberculose de Tindi^ddu, de la famille et dea colle(^tivit(^s: 
see discussions sont annuellement relatfe dans un Recueil * qui t^moigne 
de Tactivit^ qui y est ddpens4e* 

Cette Commission, entre autrea rdformes majeures, a d^cid^ la cnSation 
de quartiers de tuberculeux dans les h6pitaux g^n^raux, et d'bdpitaux sp^ci- 
aux pour phtisiques. 

En m^me temps, en d^pit que dans toutes nos Soci^t^ savantes, la 
tuberculose ne cesse d'fitre k Tordre du jour, se crfe, i Paris, une jeune 
Soci^t^ d' Etudes scientifiques sur la Tuberculose, oil librement se discutent 
les questions d' actuality tuber culeuse^ et d*oi!i sont sortis M^moirea et Rap- 
ports remarqufe. 



Le Congrds Britannique de la tuberculose pour la Pr^rvation de la 
Phtisie, tenu k Londres, en juillet 1901, sous le patronage de S. M* le roi 
Edouard VII, et sous la pr^sidence effective du due de Cambridge, par Tim- 

•Re<;ueil defl travaux de k Oommiisbn permanent-e de la Prfeer\'atioD coutre la 
Tuberculose. Mmi$UTe de Vlnh^rieur, Directwn de VA^^iatance ai d€ VHygime pub- 
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portanee des questions, conime par lee consequences pratiques qui en pou- 
vaient d^couler, — entre autrea la Commiinication que je rappelais tout k 
rheure; — faisait naltre la pens^ d'^largir encore le cercle de ces r^unions^ 
et montrait la n^cessit^ d^^tudes antituberculeuses Internationales, 

C'est Ik que le Prof esse ur Brouardel recevait mission du President Emile 
Loubet d'inviter lea nations k se r6unir k Paris; ce fut I'origine du premier 
Congrfes intemationel et de T Exposition de la Tuberculose de Paris^ en 1905. 

Ce n'est pas le moment de rappeler le succ^s de ces premieres gr^ides 
A»ses scientifiques Internationales de la Tuberculose, Ce n'est^ sans doute, 
point k moi, qu*il appartient de dire Pimportance des travaux produits et 
Tampleur des discussions soulev&s. Je puis pourtantj en une rapide s3ni- 
thfese, montrer comment les Rapports et les Vceux r^sumant le travail du 
premier Con^^g international de Phtisiologie, aboutissent k confier h la I^oi, 
k r Administration publique, k des CEu\Tes, k des Ligues d'initiative priv6e, 
tous lea moyens de lutte contre la tuberculose, aussi bien que la Prevention 
anti tuberculeuse, 

Ces voeux, qui sont comme la morality de nos Congrds, jamais comme k 
Paris, en 1905, n'auront ^t-4 Tobjet d'^tudes aussi approfondies et de dis- 
cussions aussi averties, que, Messieurs, vous nous avea convi^s k venir rouv- 
rir et k prolonger ici, 

Ces vceux visaient particuli^rement: L La salubrity du logis, assurSe: 
par des constructions ^conomiques, par des reserves d*air, des amen^es de 
lumi^re, des mesures de d^sinfeelion; par le camet sanitaire des maisons; 
par le droit, donn6 aux autorit^s publiques, d*expropner tout immeuble 
dan^reux pour la salubrity des habitants; 

2* L'Mucation hygi<5nique g^n^rale anti tuber culeuse et antialcoolique; 
en vue de cr^r les moeurs sanitaires, sans lesquelles les meilleurea lois sani- 
taires, inoomprises et mal appliques, restent lettre morte ; 

3. L'4ducation d* Hygiene et d^Economie alimentaires*; 

4. L'enseignement manager quasi obligatoire; 

5. L'organisation des preventoriums, des atriums, des dispensaires, 
des sanatoriums en vue de leur quadruple r61e: Education hygienique; In- 
formation sanitaire ; Ajsaistance ; Cure ; 

6. L*orientation de TAssistance publique vers plus de Pr(5vention et 
d*Hygi6ne, contrairement aux errements qui la font s'attarder k soigner les 
maladieSj alors que certaines d*entre el les auraient pu ^tre e\itfes; 

7. L' orientation des Mutualitds et des Socidt^s de secours vers des appli- 
cations plus rationnelles de Prevention ; 

8> La Prophylaxie de la tuberculose dans toutea les collectivity : ur^ 

* Voir Tableaux d^6dut^wn (UimerUaire hygiinique ef iconomiquB, par L. Landouejj 
llimri et Maroel LabM; Park, Masson et C^. 
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baines, mrales, industrielles; dans rArm^ de terre et de mer, comme dans 
la Marine marchande; 

9* La cr(5ation, par les pouvoirs publics^ de laboratoires outUIfe en vue 
du traiteroent des lupiques trop d^laiss^s dans les campagnes ; 

10. L' Inspection sanitaire des vacheries devenue une r^alit^; 

IL Livraison pour la consoramation, dans les i^tablissements publics, 
des seuls I aits pasteuris^^, bouilUs ou st^rilis^^s; ou des laits crua proveaant 
d'^tables dont toutes les vaches seraient tuberculin^ ; 

12* L'indispensabilitd de poursuivre la Prophylaxie de la tuberculose 
bovine en continuant k prendre des mesur^ centre la propagation possible 
de cette dernifere tuberculose k rhomme; 

13. L*urgence de cr^r, en dehors des graades viUeSi des hdpitaux, 06, 
par des chirurgiens sp^ciaux, aeraient soign^s les malades adulter atteinta 
de tuberculose chirurgicale; 

14. La tuberculose se contractant, presque toujours, par le petit enfant, 
au foyer familial contamin^; la tuberculose de Tadulte 4tant, le plus souvent, 
une tuberculose rest^ latente et m^coanue; la Prisei'miwn de Tenfance dtant 
le moyen le plus pr^cieux et le plus efficace de combattre la tuberculose, les 
mesures de prophylaxie devant viser, avant tout, la contagion faniiliale. . . . 
il y a lieu : de maintenir la maison en ^tat de salubrity et de propret^s par- 
faites; de faire bouillir le lait domi4 k Tenfant; si le foyer familial est contam- 
in^, ea Eloigner Teafaat aussit6t que possible, en le confiant k des Q!lu\T^es 
tongues sur le plan de V(Euvr€ de la priservaiion de Venfaruct h la camjmgne 

\ ((Euvre Grancher) ; pour assurer la pr^rvatioo & Pficole: y enseigner 
r hygiene, y inspecier fr^quemment la sant4 des eafaata; y multiplier lea 
cantlnes scolaires. 

C*eat^ Messieurs, par pareilles moralit6Sj que se termiaaieat les premieres 
Assises Internationales antituberculeuses, h Paris. Ce m^me jour, le Dr* 
Flick, D6Wgu^ des Etats-Unis d*Am^rique, demandmt que le prochain Con- 
gr^ e6t lieu, en 1908, il Washington. A Fappui de cette proposition, vos 
D61dgu&f Henry Barton-Jacobs, Arnold lOebs, S, A, Knopf, A. J. Magnin, H, 
Gi Beyer, et J, W- Brannan prirent la parole: avec quelle chaleur, vous vous 
en aouvenez ; insistant sur Tint^rSt majeur international, qu'il y aurait k ouvrir, 
en Ara^rique, les secondes Assises de la lutte antiluberculeuse. Vous vous rap- 
pelez de quelle acclamation uaanime f ut accueillie la proposition ; vous vous 
eouvenezen quels termes enthousiastes le Dr. Beyer, des Etats-Unis, remerciant 
le Congr^s de son vote, donnait rendez-vous aux congressistes k Waahlngton! 

Les VcDux que vous formuliez, avec nous, d6}k en 1902, k Berlin, en 1903, 
k Paris; et depuis k Copenhague, k La Haye, et k Vienne; ces Voeux que nos 
Congr^s appuient d*un expos^ des motifs, chaque fois plus averti, sont dim- 
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portance telle que vous jug^rez, comiQe moi, Messieurs, qu'il suffira presque 
de les grouper et de les r^unir, demain, pour les voir former les ^l^ments d'un 
Code sanitaire, administratif et p^naJ. 

Ce Code qui, virtuellementi existe dans divers paj's (parti culi^rement en 
Scandinavie), tousles peoples eivilis& devraicEt mettre leur point d-honneur 
h r avoir, 

Ici, encore, IMessieurs, noua vous voyons k Tavant-garde: 

par TAcT recent* du district de Columbia (qui, ne voulant pas laisser sans 
sanction sa loi sanitaire de Prophylaxie tuberculeuae) enteiid punir d'une 
amende de 25 dollars toute personne qui aura %noliS '* la stipulation d*enregis- 
trer tous les cas de tuberculose obaervde dans le district " ; 

par les Avehtissements de votre D^partement de la SantS de New-Yorkf 
k qui vous devez, plus rapidement que dans aucuue ville du monde, d'obtenir 
une tr^s notable diminution dans la mortality tuberculeuae, 

C'est que, avec vigueur persuasive, vous appliquez les mesures d^cis- 
ives de d£clabation des maladies tuberculeuses, sans laquelle les d^in- 
fections manquant, tout foyer de tuberculose devient une perp^tuelle menace 
d* endemics bacillaires. Par cette le^on de choses, vous donnez raison k 

♦ — Public No* Hi — 
(S. 29.) 

XJn act pour pourvoir: k renrcgistremeot de tous les cas d© tuberculose dans le dis- 
trict de Columbia; k Texameii gratuit dra crachats dans les cjis suspects^ et pour pr^ 
venir la propagation de la tuberculose d&tm ledit dbtrict. . 

Qu^il mil d^crtH^ par k SinM et la Chambre des Hepr^MenkmU des EUUa-Unia d'Amir- 
ique OBsemblia en Congrba 

Artici^e PH£M]Ef£.- — Que ce sera le devoir de tout m^decin du district de Columbia 
dVJivoyer, dans un Rapport adressfi h I'officier sanitaire du dit district^ dans le courant 
de la fiemaiiie oh la matadie aura ^t^ diagnostiqu^ (et), eeloti defi formulea qui aoDt k 
glipuler par le dit officier sanitaire: le nom, F^ge, le sexe, la eouleur, la proteeaion et 
radrcsse de toute personne soign*^ par Ini dans le dit district, qui, ^ son ai'is, est attaint© 
de tuberculose pulmonaire ou d'une autre forme contagieuse de tulwrculose. Ce aera 
^ealement le devoir de Tofticier ay ant charge en ce moment de chaque et de tout b6pital, 
diipensaire, asde (hospice) » ou institutioa publique ou priv^ similaire du dit district^ 
de rapporter, de m^me^ le nom, Tflge, le sexe, la couleur, la profeasian et la dcmi^re 
adr£«&e de toute persoone oontt^ k sos soiiifl, ou venue sous son obaervation, dans le 
oomvnt de la ^maine, qnij k son avis, est attemtc de tuberculose pulmonaiFe, ou d^une 
autre forme eontagieuse de tuberculose. 

Abt. 2* — Que I'officier sam'taire du dit district fasae prompt^menti ou fasae faire 
par un bistologistC! (microscopiste) competent, un examcn microscopique di^ crac^hafs 
deapersfinnes ainsi Kignal(5es. et fasse, k ce sujet^ un Rapport sans frab? au mMacin ou k 
Tomcier k la requt^te Uuquel I'eJcaiTien k H6 fait. 8i 1 examen ne parvenait pas k d^ 
montFer rexi^tence de la maladie, le fait serait enregistr^. 

Art* 3. — Que rofficier sanitaire du dit district fas^ac inscrire tous les eaa, montrant la 
prfence du bacille tuberculeux^ sur un recistre dont 11 sera le gardien, lequel repstre ne 
sera ouvert k Pinspection de pereonne, k lexeeption de Tofficier sanitaire et de Vofficier 
sanitaire adjoint du dit district, et ni ce dit officier sanitaire, ni ce dit officier sanitaire 
adjoint, ne peimettra la divulgation d'un tel Rapport ^ de mani^re k r^%^41er ridentit^ de 
la personne k laqueile il se rapporte, bormis ce qui peut ^tre n^oessairc k Tex^cution du 
di^xMltif (?) de cet act 

Abt. 4^^-Que ce sera le dev^oir du d^partcment sanitaire^ dans chaque cas o(i un 
examen miciioscopique r^v^le Texifitenoe de la tuberculose, de donner k cette peiBoime- 
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ceux d*entre nous qui prgclament que les Villes ont seulement la santfi que 
leur prepare la sagesse de leurs Ediles. 

Commo le district de Columbia, vous riSussissess ce que la plupart des 
nations de T Europe n^ont su r&Jiser. EUes sont encore gfin^ea par certaines 
preacriptiona l<5gales professionnelles qui reudent — notamment en France 
— la declaration difficile, par le m^decuij m^me pour les ddcfe tuber culeux. 

Et pourtant, la plupart des Nations-— sans mettreen harmonie doctrines 
et lois sanitaires^reconnaissent, que le premier, comme le dernier mot, de 
la Defense antitubcrculeuse, appartient a la lutte contre le bacille. 
Cette lutle contre le bacille, nous, lea partisans convaincus des declarations 
obligatoires (afin que, par une sorte de dedanchement automatique, el lea 
entralnent les d&infections), nous la voulona scientifiquement engag^e; 
etp un langage adapts IL tous les miJleux, dien ENSEioN^ii:; de fa^on que la 
contagion ne so it plus envisag^e, ni avec indifference dangereuse, ni avee 
peur inconsideree, 

Ce futur Code antituberculeux, ^lessieurs, que redament les nations 
civil isdes: particulariste et national d'abord, pour s'adapt-er, dans le detail 
de sea applications, au g^nie, aiix besoms et aux moeurs de chacun ; ce Code de 
Sant6 — nouveau Droit dea Gens — nos neveuxle connaStront internationalp 
la Prophylaxie des maladies ^vitables representant Pun de ces int^r^ts 
humaiTiSf contre lesquels les frontic^rea ne sauraient former autant de eloi- 

Iht ou k ceux qui fio^eat UDe telle persoaDe, & moius d'ea ^tre autrement priS par le 
mede<?ia trait ant, de« instructions im prim to quant aux ra^tbodi^ L ejnployer pour 
pi^venir la propagation de la malBMlie. 

Art. 5.— Qu'en cas de mort par tuborculofie pulmonaire ou une autre forme con- 
tagieUBe de tuberctilose, ou en eas de changement d'appartcmeut o^ de local d^une per- 
sonne ou de personnel aia^i atteinte^^ ce sera le devoir du mMeein trait ant, s'ii en a 
ecmnaififiance, ou, B'il n^y a pas un tel m<kleein ou ai un tel ni^ecin est abeseat, ce sera le 
devoir du locataire ou atitre personne ea charge dudit appartement ou loealj de faire 
savotr k rofficier saiiitaire, par £critj une telle mort ou eaan^ment de domicile^ duns 
les vmgtH:iuatre heuro^ qui suivent* et un tel appartement ou loca! sera alor^ d^infeetS 
par Je d^partement aanitaire aux frais publics, ou, si le propria taire le pr^f^re, par le 
propria la ire k la Bat is faction du d^partement sanitaira, et ne pourra ^tre occup^ h noU" 
veau avant d'etre ainsi d^infeeti^. 

Art* 6. — Que ce sera le devoir de toute pereonne atteinte de tuberculoee et de toute 
petBonne au 8ervH?e de quelqu'uo ainsi atteint, et dea autorit^^ dlmtitutionfi publiquefi 
ou privfe ou de di^rpeneaurea dudit district d'observer et de faire ex^ciiter toutea lea 
r^les eaaitaires et r^lement des Infspecteurs du district de Cblumbta, pour pr^veoir la 
propAgation de la maladie. 

Aet* 7, — Que, h la garrison de toute personne trouv^ attetnt^ de tuberculose, un 
Rapport dresp^ ^ cet effet au d^partement stiuitaire par le ro^ecin traitant, sera inserit 
dans le registre sus-mentionn^ et rel^vera ladite per^nne de tout assujettissement ul- 
t4rieur aux extgencea imposte par cet aet- 

Art, S, — Que toute personne qui a vioM Q*iniporte quelle stipulation de cet act sera^ 
apr^ demonstration du fait, d^clar^ coupable de ddUt et sera punie d'une amende ne 
depassant pae vingt-cinq doUars. 

Art. 9,^-Que toutes left poursuites assujetties & cet act seront h la oour de police 
dudit district portte, but nvis, au fiom du district de Columbia^ et en sa faveur. 

Art* 10.— Que tous lew acta et parties d'act contraires {h cet act) ou mcoiapatiblea 
avec les stipulations de cet act^ soient, et ih l6 soat par ces pr69ent4J, abrogi^. 

Approuv^, le 13 md 1908. 
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sons Stanches. Ne faut-il pas que THygi^ne, tout comme font les pand^mies, 
p^n^tre les nations? 

C'est k la formation de pareils concepts, ^ la diffusion de pareilles id^, 
c^est k la connaiasanca, h T^tude et k la comparabon de tous les moyens de 
Prophylaxie, d* Assistance et de Cure antiphtiBiques, que nous venons tra- 
vailler ^ Washington, comme hier k Philadelphie; comine les annfe pr€c#- 
dentes k Vienne, k La Haye, k Copenhague, k Paris, k Berlin, lors des con- 
vocations de rAssocjATiON lnternationale contre la tuberculose. 

Nos r^anions n'ont-elles pas pour tradition de r^soudre certains prob- 
l^mes, d'en ^elairer d'autres? N'apportent-elles pas soulagement et es- 
p^rance aux phtisiques? N'ont-elles pas servi h instniire les m^decins; k 
enseigner les 4conomisfces et les pliilanthropes; k avert ir les gouvernements 
et armer les ponvoirs publics? N'ont^elles pas soHicit^ les initiatives, les 
(Euvres et les Ligues? N'ont-elles pas encourage le savant dans la recher- 
che de la v^rit^ ; pr^ch^ la croisade antituberculeuse, appelant tout le monde k 
raction; ^voquant k Tesprit, telle une maxima de Marc Aur^le^ telle une 
maxima de Benjamin Franklin, la parole de Pasteur: "en fait de v6rit4s k 
rfpandre, de mis^res k 4teindre, de douleurs k soulager^ le devoir ne cesae 
que 1^ oh le pouvoir manque"? 

Cette invite k une action commune vencut bien & son heure, puisque, 
"pour efficaces et soulageants que soient aux tuberculeux certains modes de 
Cure; il s'impose, maintenant, aux yeux de tous, que la lutte antitubercu- 
leuse ne saurait se limiter aux entreprises de rassiatanoe purement ra^dieale 
, * . . " pour rappeler le langage de Casimir-Perier. 

** UAssistancei en mati^re de tubercu!ose,^proclamait, k la Conference 
de Paris de 1903, I'ancien President de la R^publique — ^reste intimemeut 
li6e k la solution des probl^mes ^conomiques les plus complexes; et toute 
formule restera sterile, qui n*aura pas pour base 1' amelioration matdrielle et 
morale du monde oii Ton pdtit, 

*'La lutte contre la tuberculose exige la mobilisation de toutes les forces 
©ociales, publiques et priv^; officielles et volontaires; de toutes les forces 
humaines associ6es/* 

Cela est si vrai, Messieurs, que d'annfe en ann^e, nous avons vu les 
Gouvernements et les Pouvoirs publics, activeraent slnteresser aux Etudes 
de Prevention et de Cure de la maladie mondiale, 

C'est ainsi, que rimperatrice*Reine d'Allemagne, le Roi Humbert, le 
Roi Edouanl VII, M, Casimir-Perier, le Roi de Danemark; ^I. Em. Loubet, 
President de la Republique Frangaise, la Heine de Hollande, I^Empereur 
d*Autriche-Roi de Hongrie^ le PrMdent Theod, Roosevelt, patronnaient 
toujours, souvent mfime ouvraient en personne, Congr^ et Conferences contre 
la tuberculose. 
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Chaque annde, plus nombreux^ ing^nieiirs sanitair^, actumres, mutual- 
istes, th^rapeutes et hy^^nistes, philanthropes, 4conomi&tes, moraliat^s, 
administrateurs^ sociologues et m^decins, coopdrent au d^veloppement de 
THygiSne Sociale, et, r^unia sur le terrain ^largi de la M^decine Preventive, 
apportent leur pr^Scieuse collaboration k VCEtUvte de science et de solidarity 
qu*est la lutte atitituberculcuge. 

Vous vous souvenez, Messieurs, par combien de competences autres que 
lea collaborations m^dicales, ^taient, au Congr^s de Paris, servia les int^r^ts 
de defense contre la Maladie Sociale. 

N'avona-nous pas vu au Grand Palais, au Congrds eomme k TExposition, 
k c6i6 du President d*honneur M. Em. Lou bet ; k c6t4 de M. le President du 
Conseil Rouvier; k c^td de Casimir-Perier et de M. L6on Bourgeois, vice- 
pri§sidents d'honneur; k c6t^ du prince d'Arenberg, de MM. Siegfried, Cheya- 
son, Mabilleau. Milferand, Tabb^ Lemire, Juillerat, Bonnier, A.-J. Martin; 
k c6t6 des direeteura de T Assistance et de T Hygiene ; ^ c6te du President Dr. 
Hdrard, illustre Nestor de la Phtisiologie ; k c6te des professionnels de la tub- 
erculose, prof^seurs Chauveau, Brouardel, Lannelongue,_ Ch. Bouchard, 
Comil, Grancher, J. -J. Peyrot, Landouzy, A, Robin, Letulle; k c6t^ du Dr- 
L^n Petit; n'avons-nous pas vu M, Paul Strauss, pr^ident du Conseil 
Sup^rieur de T Assistance, hy^iniste, sociologue et parlementaire, partager 
la pr^sidence de la Section: Preservation ei Assistance de Vadulte^ Hygiene 
socialef 

Pareilles collaborations n^cessaires; proclament combien, au temps 
present, a'Aargiasent les bases de la lutte antituberculeuse; comment celle-ci 
d^bordant le terrain medical, les int4r§ts sociaux et intemationaux prenant 
telle place dans nos Congr^s, la question de ta tuber cu lose se pr^sente sous 
des aspects singuliferement agrandis que, en 1808, ne pouvaient gu^re soiip- 
gomter nos p^res. 

Combien curieuse aussi, combien passiomiante ne trouvez-vous paa la 
derni^re p^riode de cette histoire centennale de la Phtisiologie, que j'ai es- 
say^ d*esquisser devant vousl 



Aujourd*hui, ^Icssieurs, nous sommes k mfime, ce me semble, de com- 
prendre que pareiile Evolution dans les id^s, pareille coordination dans les 
efforts, pareille entente dans les bonnes volont^s n'auraient jamais pu aboutir 
sans les Associations Antituberculeuses. L^infiuence, sur Tesprit public, 
de nos reunions intemationales explique, j'imagine, k tous, aux indifT^rents, 
aux inertes et aux sceptiques, le but, la n^cessit^ de nos Congrds, 

Ce sont des Assises Scientifiques, oil, touchant les questions de Salut 
Public, se rendent jugements et arrets que, parmi les peuples, parmi les 
gouvemements, parmi les hommes d'Etat, parmi les ^dilit^s, parmi les col- 
lectivit^s, comrae parmi 1^ individus, nul n'a le droit d*ignorer. 



188 



SIXTH INTERNATIOKAL CONGRESS ON TUBERCULOSIS. 



Aussi, telle Forganisation de nos (Euvres et de nos Ligues antituber- 
eiileiises (dans lesquellefi, plus qu'i aucune autre ^poque, s^afErme la Soli- 
darity humaiiie), n*appara!trart-elle ni vaine, ni Bt^rile, T Institution de t^s 
autres Congr^ de la Paix, que sont nos Congrfe pour IMtude de la tuberculose- 

Aprfe avoir vu le Jour k Paris, et grandi en contrfes europfennes, fi§re des 
conqudte^ r^alis^s, comme des eonqu^tes promises, T Institution e'empresae 
k f^ter ses Nooes d'Argent aux Etats-Unis d'Am^rique. Nous avions h&tej 
Messieurs, abordant au pays de 1' Union, de p^n^trer la conscience nationale 
et sociale qu'ElIe s'est faite. 

A\i dement, curie use men t^ nous foulons votre terre jeune, oh votre 
esprit pratique trouve facility, en moins d'une decade, de r^aliser les choses, 
de faire les moeurs et d'4dicter les lois pour lesquelles le vieux monde es- 
p^rerait en t'avenir de sidcles entiersi 

Cela est si vrai, que, sans retard r^pondant k Tappel de Samuel Dixon — 
dont Tactivit^ se d6pense autant en dehors qu'au dedans de son labora^ 
toire— rEtat de Pensylvanie, mettant k la disposition de votre compatri- 
ote 2 millions, lui peroiet d'organiser, it Vamtrkaine^ la lutte antitubcrculeuae, 
c'est-lL-dire, en moins d'un iustre : d'ouvrir 67 dispensaires ; d'en preparer 40, 
et de fonder un sanatorium de 500 lits, auxquels, I 'an prochain, S'ajouteront 
3.500 autres lits! 



Rivalisant de g^n^rosit^; prodiguant leurs tr^sors pour le bien public, 
€omme pour Tavan cement de la Science; vos M^c^nes, Rois du jour, multi- 
pi ient les ^coles m4n aggros, les hdpitaux, les ^coles de Nurses ^ les ligues 
antituberculeuses^ les CEuvres de toutes bieofaisances, les dispens aires, lea 
sanatoriums,— t«l le Lo&mis samdarium Liberty ^ fond^ par un de vos phil- 
anthropes, en m^moire du professeur .^bert L. Loom is, de New- York, — lea 
CliniqueSj les instituts (telle la merveillouse fondation J, Rockefeller), les 
universitfe, les biblioth^ques, les lalioratoires oCl, vous savez, sur la parole 
de notre grand Bert^helot, que "ae fera, pour le meilleur de I'accroissement 
de vos richesses sociales, bunion intime entre la science pure et la science 
applique^. " 

De nos yeux ^tonn^, nous voyons quelles lib^ralit^ magnifiques, vous 
avez d^cidd de r^pandre sur les Travaux et les CEuvres que le gdnie de 
chaque nation entreprend contre la Maladie Mondiale! 

Vous nous 6merveillez, par vos manidres de prafciquer V Homini-cuUur€n 

Pour vos avenues-promenades, pour vos jardina, pour vos pares, pour 
vos stands, pour vos "play ground,^' rien jamais n*est trop beau, ni trop 
vaste! 

Pour vos villes, assoiff^ d*mr et de lumiire, vous faites le geste n^ces- 
Bsdre, tel le semeur^ qui, k pleine main, jette le grain des moissons prochaines. 
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Vous laissez venir k vous les campagnea fleuries; vera vous, marchent les 
ombieuses forfita. 

Partout, voUB cr^Bz des reserves d'ozone, inali^nables et sacr6es! 

C'est k qui, parmi vos Etats, comme parmi vos Villes; c'est h qui de 
Chicago, de Pro^'idence, de Baltimore, de Brooklyn, de New- York, de Phila- 
delphie, de Washington, changiera Tor en un air pur. 

Apr§s New- York, d^pensant 26 millions pour planter de jardins la 
Vieille Cit^; 8 millions pour Mulberry-Park; 12 millions pour Seward- Park; 
que fait Boston? Elle emploie 166 milliona k l*achat: de milliers d'hectares 
de parcB, d*un millier d^ hectares am^nag^ en terrains de jeux pour ses en- 
fants. . . .les hommes de demaint 

Apr&s de pareils spectacles que, Messieurs, vous donnez h vos hdtes ao 
courua des cinq parties du monde, quelles surprises encore pouvezvous bien 
leur r^aerver? 

Pour nous tous, biologistes, m^decins, Economist's ^ Miles et philan- 
thropes, homines d' action et d*idEal scientifiquei pour nous tous ligueurs 
antituberculeux, quelles f^condes joumtes de^ travail et de reflexions pr6- 
pare^vous, en ce Congr^s qui, par surcroit, servant bien d'autres int^rSts que 
ceux de la lutte antituberculeuse., travaille parmi les nations, par la diffusion 
des idfes de vigueur physique et morale, k faire qu* il y ait, chez tous les 
peuples, plus de justice dans la santE* 

Quels exemples encore, quelle legon, quels souvenirs, k nous tous Phtisio- 
logues, manage K- vous .. . en votre ardent pays, oh I'on ''championne" la 
volenti, l'6nergie, les viriles vertus? 



One Hundred Years of Pbthisiology, 1808-1908, — {Landouzy.) 
Identified for nearly thirty years with the pathological, clinical, and 
sociological studies on tuberculosis, in France ss in other countries; 
having attended the various congresses and conferences on phthisiology 
held throughout Europe; having participated in France as propagandist 
and organiser in the antituberculosis work and antitul>erculosis leagues, 
Professor L, Landouzy, on whom the Committee 00 the International 
Congress on Tuberculosis conferred the honor of requesting him to deHver 
an address at the Congress in Washington, proposes in this sket€h to review 
on broad lines the history of the ideas, the doctrines, the discoveries, the 
works, and the laws relating to tuberculosis, beginning with the labor of 
the French schools in 1808 and culminating in the world-wide organization 
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of the crusade against toberculosis of which the International Congreas 
now in session in Washington in 1908 presents a most significant 
stage. 

After casting a rapid glance on the doctrines in regard to the symptoma- 
tobgy of phthisiology inherited by the physicians of the middle ages in 
the sixteenth century from Hippocrates, the speaker shows by authen- 
tic text that in France at the time of Henry IV it was generally known 
that the scrofulous crusts (open) are contagious, and that by touching 
these crusts (royal gift of healing) the king of France, like the king of 
England, could bring about a miraculous cure. 

This belief in the contagiousness of scrofulous sores preceded by a cen- 
tury the ideas which prevailed in Spain and Italy in regard to the contar 
giousness of pulmonary phthisis, and which were so different as to call 
forth a series of instructions to the public, with penalties attached, by 
Ferdinand VI in Madrid in 1751, and by Phillipe IV in Naples in 1782. 
These penalties recall, at a distance of a century and a half, the fine of five 
dollars imposed on "every person violating one of the stipulations of 
the public act of the District of Columbia of 1908." 

The eighteenth century was drawing to its end, and the studies of R. 
Morton, Baillie, Franck, and Sauvages failed to shed any light on the nature 
of tuberculous lesions or on the difference between tuberculosis and 
scrofula, when Bayle and Laennec appeared upon the horizon, the for- 
mer with his classic description of granulation, " a small mass, hard on 
section," the latter with his analyses of granular and infiltrated lesions, 
which he regarded as merely different manifestations of one and the same 
disease, tuberculosis, capable of assuming different forms in the various 
stages of its development. 

While Bayle was studying, identifying, and analyzing each of the differ- 
ent manifestations of tuberculosis on the cadaver, Laennec traced out the 
lesions in their inception and further development on the living man by 
his invention of mediate auscultation, in which the ph3rsician listens to 
the patient through the medium of a stethoscope. 

In spite of the vigorous attacks by Broussais, Laennec's views made 
their way in the world, and were brought to America both by the disciples 
of Laennec and by the students of Louis. Thirty years later, Reinhardt 
and Virchow, in the name of pathological anatomy, attempted to upset the 
unity which Laennec had established. They claimed to show that the 
miliary granulation, the caseous tubercles, and infiltration were as differ- 
ent in their nature as in their appearance. 

The prestige of the illustrious Virchow at this period carried the day 
for duality; the granular lesions were regarded as distinct from caseous 
lesions; in France Empis established the entity of pkthisie gramdique, 
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and in Gerraany Niemeyer, without raising the cry of a paradox, uttered the 
famous plirase^ ** The greatest danger that threatens a consumptive is to 
become tuberculous*" 

In the meantime, between 1865 and 1869, J, A. Villemin, professor at 
Val de Grace, reported before the Academy of Medicine in Paris his famous 
experimental studies showing the virulence, specificity, and transmissibiHty 
of tuberculosis, whether it be inoculated by means of tuberculous products 
obtained from man or from cattle* 

All the labors of this French military doctor are summed up in this one 
sentence of his: '* Tuberculosis is caused by a morbid germ capable of multi- 
plying in the organism. The inoculation of tubercle does not act through 
any visible or palpable matter that enters with this pathological product, 
but through a more subtle agent which is contained in it, and wtiich 
escapes our perception.'' These facts and doctrines showing the parasitic 
nature of tuberculosis are just what we accept at the present day. All 
these have been for the past forty years contained in the work of the 
Val de Grace professor. 

Less than ten years afterward the new French anatomo-clinical school, 
returning to the doctrine of the unity of tuberculosis, Grancher, of Paris, 
with Wilson Fox, of England, and Rindfleisch, of Germany, so brought 
it about that in the future nothing more will be heard of the dualistic 
theory of Virchow. The identity of various sy^mptomatic forms and 
anatomic aspects which tuberculosis b capable of assuming is now 
generally accepted. 

Koster's classic description of elementary tubercle^ the tuberculous 
follicle, is now generally accepted. 

With the beginning of the Pasteur era those who accepted the micro- 
bian pathology of disease turned their attention to its pathogenesis, and 
etiology. 

We approach the period of the establishment of phthisiology. Cohn- 
heim, Tappeiner, Klebs, Schuller, Aufrecht, Baumgarten, Rindfleisch, 
Chauveau, and Toussaint devoted themselves to the study of these 
questions. 

Searching in the tuberculous lesions for "the more subtle agent'* 
which Villemin had declared he was unable to find, Robert Koch in 1882 
discovered the bacillus which immortalized his name. He isolated, 
demonstrated, cultivated, and inoculated the bacilli and firmly established 
its specificity, and suddenly, as by enchantment^ the sky of phthisiology 
cleared- Bacteriobgj^ brin^ the miraculous form of virulence and specifi- 
city and transmissibility which had been announced in 1S65 by Villemin. 

On the new lines, laid down by Robert Koch, is erected the edifice of 
phthisiology and of bacillary tuberculosis. 



192 SIXTH INTERNATIONAL CONGRESS ON TUBERCULOSIS. 

At the same time the hygienist finds a powerful weapon for use in the 
prevention of tuberculosis. In this phase of the question Villemin was 
misunderstood and his suggestions disregarded. Nevertheless he taught 
that the phthisical soldier is to his room-mate what the glanderous horse 
is to his stable companion. 

When Robert Koch ran down the bacilli in the giant-cells, interpre- 
tation of the tuberculous lesions was cleared up. Since then we know how 
much may result from this microbian action. The various forms of 
tuberculosis may vary in their evolution. The course, like the manifest- 
ation of the disease, depends less on the number than on the virulence of 
the bacilli (S. Arloing), on the connivance or the resistance of the organism, 
that is to say, the soil. 

Health or disease depends on which of the two carry off the victory; 
the harmful effect produced by the bacilli or the reaction of the cells. 
Bacteriology is searching out the secret of these bacterial effects while 
the vitalism of the present day has enabled us to understand the mechan- 
ism of the cells. 

After Robert Koch had first given the initial impulse, there was estab- 
lished in every country a new direction for researches. The biology of the 
bacilli and the relation to man and the animal species of the world-wide 
diffusion of tuberculosis, he explains, are the grave questions which attract 
the attention of physicians and which will also in the near future claim the 
attention of hygienists, political economists, and philanthropists. The 
problem bearing on bacilli is multiplying indefinitely ; to such a degree, in 
fact, that after the early studies on the bacilli of Koch it was suggested 
that a new dualistic doctrine would arise once more in the history of tuber- 
culosis, since certain revelations of experimental medicine and comparative 
pathology appear to distinguish different species of tubercle bacilli. The 
latest work on these lines, especially that of S. Arloing, of Lyons, indicates 
that in spite of certain peculiarities relating to morphology and virulence 
there are not sufficiently fundamental characteristics to mark different 
species, and that the bovine bacillus is as pernicious to man as the 
human. 

In the meantime the extreme and contrary assertions of Koch and 
von Behring, which seem so important in the eyes of hygienists and poli- 
tical economists, have given rise to chnical and experimental researches 
in every country of the world. 

The modes of entrance of the bacilli are studied again, and were recently 
studied at the last meeting of the International Antituberculosis Associ- 
ation, in Vienna in September, 1907. 

Other bacteriological researches in the meantime continued our know- 
ledge of phthisis in general, namely, the work of Ch. Richter, Roux, 
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Kitasato, Behringi Duclaux, Ch. Bouchard, Metchnikoff^ Ehrlich, S, 
Arloing, Bardet, and A, Calmette. The surprising expeiimenta which 
built up the th^ry of immunity, and the discovery of the microbian poi- 
sons, antitoxins, phagoc3^sis, leukocytosis, secretions, and antibodies^ 
laid the foundation for the modern humoraliBm* 

This tremendous scientific movement reacted oo phthisiology, the 
poisons produced by the bacilli of Koch were analyzed, and efforts were 
made to diminish their virulence, 

Behring and Knor in 1S95 discovered an antitoidn in the blood of tuber- 
culous animals, and the hunt for an antituberculosis serum^ the supreme 
goal of phthisiology, was on. 

The earliest tuberculous toxin was studied by Robert Koch, who pre- 
pared the tuberculins ^ soluble poisons obtained from bouillons and cul- 
tures of bacilli- He establihed their nature, and soon they began to be 
utilized for diagnosis and treatment. 

Poisons of this tuberculin were discovered among the bacillary secretions* 
Auclair showed that in addition to the diffusible poisons the bacilli pro- 
duced substances incorporated in its protoplasm, namely, etherine and 
chlorformine, which are capable of producing different processes, the 
etherine leading to caseation and chloroformine to sclerosis* Thus there 
was built up a doctrine which represents tuberculosis as in a great measure 
a local intosdcation* 

In the meantime tuberculin had assumed an important place among 
diagnostic agents* The search for the bacilli in the juices of the body, 
the serum reaction of Arloing-Courraont known as specific agglutination, 
tuberculin tests which are not as generally uaed as they should be^ are 
beginning to make their way in human quite as much as in veterinary 
medicine* Moreover the cuti-reaction of von Pirquet, which is particularly 
carried out in young children, the ophthalmo-reaction of Wolff-Eisner and 
A. Calmette, are procedui*es which enable the physician to make an early 
diagnosis with almost complete certainty. 

While tuberculin is thus doing its part in facilitating prompt diagnosisj 
it is at the same time rendering the most favorable services to veterinary 
medicine (Nocard), and through it to agriculture and the public wealth. 

Unfortunately treatment has not profited by the discoveries which have 
been made since we learned to know the bacillus, to the same extent as the 
diagnosis and prophylaxis* These specific remedies, so long desiredi are 
found in the bacterio-therapeutic vaccinations of Behring, Koch, in the 
therapeutic injections of tuberculin^ in the attempts at serotherapeutics 
by Richet and Hericourt, Maragliano, Marmorek^ and Lannelongiie, 

Clinicians recognize the importance of the constitutional diaposition to 

SPEC. VOL. — 7 
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tuberculosis and the natural powers of resistance to the disease, as well as 
the hereditary dystrophy of children bom of tuberculous mothers. 

Clinically it has been shown that the tuberculous virus may act on the 
unborn children and that the bacillus is capable of effecting an entrance 
through the skin, the respiratory tract, and the digestive system. 

Nosographers have described new clinical forms quite different from those 
which are known to the old nomenclature, local tuberculosis, tuberculosis 
spurious (fruste) and larval (larvees), forms without the characteristic 
follicular lesions, although characterized clinically by the classic symp- 
toms. In addition there are described so-called pleurisies a frigpre, 
spleno-pneumonia, many forms of pericarditis, hepatopathies, arthro- 
pathies, etc. 

From time to time during the past twenty years congresses have been 
held in Paris, in 1888, 1891, 1893, and 1898, for the study of human and 
animal tuberculosis. Dr. Armaingaud, of Bordeaux, founded the League 
against Tuberculosis, on which similar ones throughout Europe are modeled. 

In May, 1899, the Chancellor of the German Empire invited foreign 
governments to send representatives to a congress for the fight against 
the endemic disease tuberculosis, which congress, under the protectorate 
of the Empress Queen, organized the central German committee for the 
erection of institutions for the treatment of diseases of the lungs. 

The results obtained in the closed establishments by the hygienic and 
dietetic treatment of tuberculosis were first conceived by Brehmer and 
later developed by his celebrated disciple Dettweiller. The German 
sanatorimns became the center of a preventive and curative S3rstem 
which was placed in the hands of insurance companies against illness and 
invalidism. 

The development of the German system was followed by the thesis 
entitled " A Study of Sanatoria, Treatment and Prophylaxis of Pulmo- 
nary Phthisis," written for the Faculty of Medicine in Paris, 1895, by S. A. 
Knopf. 

Sanatoriums in increasing numbers, with slight differences in different 
countries, are being mult4)lied ever3rwhere, and especially in France, where 
the spirit rather than the letter of Brehmer's system is pursued. Among 
others, the popular sanatorium of Bligny may be mentioned as an ex- 
ample. 

At the Tuberculosis Congress held in Naples the idea of a permanent 
international organization against tuberculosis was conceived in the mind 
of Professor von Schroetter, and later grew into the permanent committee 
on tuberculosis, whose duty is to organize an annual International Con- 
ference against Tuberculosis, and which since the Copenhagen Conference 
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is known as the Conference of the Intematioaal Association against 
Tuberculosis, 

Since all the various causes of tuberculosis, both prediaposing and excitr 
ing causes, have been universally accepted tuberculosis has become part 
of the social question, and as such arouses the interest of governments, 
public health boards, hygienists, architects, social economists, philan- 
thropists, legislators, and educators. 

The crusade against tuberculosis from now on will consist of two dis- 
tinct phases: First, the treatment of tuberculous patients as a medical 
duty; second, the prevention of tuberculosis as a social task. 

The medical means to be employed include: dispensaries alter the 
model laid down by A, Calmette; preventoriums, sanatoriums, special 
hospitals and homes, organizations for the training of the young, marine 
hospitals, vacation colonies, mountain colonies for the children threatened 
with the disease in the country, etc. 

The social means to be employed for the prevention of the disease con- 
sist in the education of the public against tuberculosis as carried on by 
leagues and antituberculosis enterprises which are collectively formed 
as National Antituberculosis Associations. In France we have the Central 
Association Against Tuberculosis, founded by the late Professor P. 
Brouardel, and the Alliance of Social Hygiene, founded by the late 
Casimir Perier, former president of the French Republic, 

In 1891, under the patronage of His Majesty, King Edward VTI, the 
British Congress on Tuberculosis took place, and it was there that we 
heard communications from the illustrious Master from Berlin, in which 
he made light of tuberculous infections produced by the milk or 8esh of 
tuberculous animals. 

In London two resolutions were offered and accepted: First, to an- 
nounce a permanent Antituberculosis Association in Berlin; and second, 
to hold in 1905 an International Congress against human and animal 
tuberculosis in Paris. In 1905 the first International Congr^s convened, 
and the danger of contamination by the bovine tubercle bacillus formed 
the subject of a Uvely discussion in which Koch, Behring, Bang, Arloing, 
Nocard, and many others took part since that time. 

The International Association has met every year in Europe, Paris, 
Copenhagen, La Hague, again in Paris, in Vienna, and finally in 1908 
the Association meets in Philadelphia, under the presidency of Mn 
Althoff, with Professor Pannwitz as Secretarj'-General* 

In 1905 an International C<jngres3 against tuberculosis was held in 
Paris, the honorary President being the President of the French Republic 
and its active president Dr. Herard, the Nestor of phtlaisiology* 

Here the American delegate, Flick, Henry Barton Jacobs, Klebs^ 
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S. A. Knopf, A. J. Magnin, J. W. Brannan, H. G. Beyer, succeeded in secur- 
ing a vote for the next Congress to convene in 1908 in Washington. Here 
we find all the medical and lay contributors to the study and practical appli- 
cation of the discoveries in the field of tuberculosis. At the scienti&; 
sessions in Washington judgments will be rendered on questions relative 
to the public health, and these j udgments neither the people nor the govern- 
ment, neither the State nor the officers of the public health associations, 
have a right to ignore. 

Thus this institution of an International Tuberculosis Congress, which 
was bom in Paris and grew up in the European countries, proud of what 
it has accomplished, is now about to celebrate its silver wedding in the 
United States of America. 

We of the old world have hastened to the shores of this Union impatient 
to get a glimpse of the national and social life of the United States, 
impatient to see with our own eyes your works, your institutions, your 
laws, such as the recent act of the District of Columbia, and your educa- 
tional enterprises, by means of which you have succeeded in bringing 
down the death-rate in New York. We are impatient to witness the 
magnificent liberality ^^ith which your Maecenases, the kings of the present 
day, have spent their wealth for the public good and for the advancement 
of science. We have come to see what you have accomplished with your 
broad avenues, boulevards, parks, and your playgrounds. We know that 
you have learned the secret of making the flowering field and the shady 
forest come to your city. A generous rivalry is going on among your 
cities. Shall it be Chicago, Providence, Baltimore, Brookl)m, Philadel- 
phia, or New York that will convert the most gold into pure air? 

Sights such as these and such noble examples have we phthisiologists 
of the old world come to see in this ardent reunion in America, where 
energy and enterprise, the virile virtues, are championed. 
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The great honor has fallen to my lot to ask your attention for some 
moments to the subject of ''collateral tuberculous inflammation.'' What 
have we to understand by this term? 

We will consider, first, general hematogenous miliary tuberculosis. Gen- 
eral hematogenous miliary tuberculosis may appear and develop under 
different symptoms, different in nature and in degree. Sometimes respira- 
tory symptoms come to the front: cyanosis, accelerated and superficial 
respiration. This is the puhnonary form of general miliary tuberculosis. 
In other cases the clinical feature is that of a double fibrinous pneumonia 
with a strong intoxication. Another form is that of meningitis, viz., basilar 
meningitis. Nearly always clinical tuberculous meningitis unmasks itself 
at post-mortem as general miliary tuberculosis. In rare cases we might 
speak of a t3rphous or septicemic form, somewhat similar to that of malignant 
endocarditis. 

Finally, there are many chronic cases in which the physician is not able 
to give a diagnosis: cases in which he does not suspect the existence of a 
tuberculous process, but which he may misinterpret as non-tuberculous 
bronchopneumonia. 

How can we explain these differences in clinical features of general 
hematogenous miliary tuberculosis? 

There are cases where the tubercles show great absolute or relative 
numerical difference in the different organs, depending on the site of pene- 
tration of the bacilli into the blood. If the bacilli enter a vein outside the 
lungs, or if they enter the thoracic duct, the tubercles in the lungs predomi- 
nate in number; if introduced into a pulmonary vein, there may be as many 
or more tubercles in other organs. In this case the same anatomical change 
may cause clear symptoms in the meninges, while no symptoms are observed 
in the lungs. 

So we seem to be able to elucidate some pulmonary and meningeal forms. 
Besides, we may suppose that the t3rphous or septicemic cases are caused 
by a large quantity of toxin in the blood. 

1V7 
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But without more data we cannot explain many other cases. If we 
should assume that the local symptoms depend on the number of the miliary 
tubercles in an organ, or that the degree of general Lntoxication is governed 
by the total number of tubercles, we would err. Sometimes the tubercles 
are few and the local symptoms almost none. It may even happen that a 
hematogenous miliary tuberculosis remains latent, or almost unobserved, aad 
recovers. But, on the other hand» the local symptoms may be insignificant 
where post-mortem examination reveals a large number of tubercles; this 
occurs in chronic cases. A double fibrinous pneumonia with strong intoxi- 
cation seems to exist in some cases where the number of tubercles in the 
lung is much sniaHer, 

Does the size of the tubercle govern the symptoms? No. In chronic 
cases with obscure symptoms the tubercles are generally larger than in acute 
cases. 

We must conclude that in meningeal, as well as in pulmonary forms of 
general hematogenous miliary tuberculosis, neither the number nor the size 
of the tubercles can explain the absence or clearness of local symptoms or 
the heaviness of the intoxication. 

What, then, is the cause of these differences in clinical features? 

By comparing the anatomical changes in different cases, we almost ^ways 
find that the tissue closely surrounding the tubercles is hyperemic or in- 
flamed; the tubercles are surrounded by a zone or mantle of hj'peremic or 
inflamed tissue. We will call this inflammation around the tubercles collal- 
erdl inflammation f and we wiU consider each tubercle as the kernel of the 
inflamed territory around it. (See Fig. 1.) The reason for this will be made 
clear directly. 

This collateral inflammation is of very great clinical importance, A 
continued comparison leads to the conclusion that the local symptoms of 
general miliary tuberculosis depend on the extension of this collateral 
inflammation. The more the collateral inflammation is developed, the more 
acute and predominating the local symptoms are. In the lung the mantles 
of collateral inflamed tissue may grow to such an extent that they reach 
one another, and a large part of the lung is diffusely inflamed, without any 
non-inflamed tissue in it. If this happens most acutely, the clinical 
feature of a double fibrinous pneumonia appears. Death may follow in a 
short time. If not, the usual crisis and resolution fail to come, just as in 
bronchogenous casefying pneumonia. 

In such cases we find, in an early stage, a large part of the lung in a state 
of fibrinoua or "desquamative'* and cellular* inflammation. But in the 
inflamed tissue we find, in contrast with the non-tuberculous pneumonia, 
mUiary and other tuberculous kernels in varying number, 

* I me&n leukocyt'es. 
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On the other hand, in chronic cases of general miltary tuberctilosis, 
collateral inflammation is developed to a rather small degree; it is scarcely 
visible macroscopically. The clinical symptoms in such cases may be 
wholly absent. 

Between these two extremes there are many nuaneea. 

With the meninges it is quite the same^ Collateral cellular fibrinous and 
serous inflammation (hydrocephalus externus and iittemus) in various 
degrees may be found. The tubercles may be buried in the collateral exu- 
date, scarcely visible or invisible. In other cases there is but little collateral 
inflammation, and we may easily see the tubercles at autopsy. Here the 
clinical symptoms are not clear or absent. Slowly growing miliary tubercles, 
without any visible collateral inflammation, do not give clear functional 
disorders, as they raise the intracerebral pressure but slightly or not at all, 
even if they are numerous. So the symptoms do not cross the threshold of 
our power of observation. The clinical manifestations or increased intra^ 
cerebral pressure are most evident in cases where serous ejtudate predomi- 
nates. Here lumbar punctin^ may make the clinical symptoms disappear, 
and even cure, in a clinical sense, may follow; for if tubercles do not casefy 
too quickly, they have a great tendency to stop growing, that is, to recover 
in a clinical sense. There are some observations of cure of ''tuberculous 
meningitia. "* In other cases, however, no such effect follows lumbar 
puncture; more extensive fibrinous or ^llular exudate^ perhaps eerebral 
changes, may be the cause of it. 

Not only in general miliary tuberculosis, but also in other tuberculous 
processes, collateral inflammation is of great importance. In many cases 
there is a casefying kernel with collateral inflammation. We meet this in 
tuberculous bronchopneumonia as well as in tuberculous cavities. We may 
say that, in every tuberculosis, collateral inflammation is of great importance, 
for the function and for functional disorders, as well as for the physical 
diagnosis by means of inspection, palpation, percussion, etc. Some instances 
may be given here. 

If, after laryngoscopic examination, we say that we have found an 
** infiltrate" in the larjmx, we mean a smooth s^^^elling of the mucous mem- 
brane. By histological examination we would find tubercles, about miliary 
size, in a tissue infiltrated with leukocytes. The swelling was caused by this 
collateral cellular exudate. The tubercles, without other changes, would 
escape our clinical observ^ation. 

An "infiltrate" in the lung, in a clinical sense, is nothmg l^s than a 
collateral inflammation, the kernel generally being so little that it would 
scarcely, or not at all, be found by clinical examination. If the tuberculous 

* See, for inatanoe, Jannsen, NederU Tydschrift voor Geneeakunde, 1896, i, p» 345; 
Riebold, MUnchener medidniache WochemcUrift, 1906, No. 35, S. 1909. 
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process is recovering, the collateral inflammation disappears, while the 
kernel remains, more or less changed. If, after some time, the bacilli are 
awakened again and are again growing, collateral inflammation with its 
clinical symptoms reappears. 

Tuberculous dropsy of the knee will not easily be overlooked. Often, 
if not always, it is a collateral serous inflammation. But the kernel, whether 
it is casefying or not, is not so easily found — ^is sometimes searched for in 
vain. 

In serous tuberculous pleurisy it is the same. We may easily overlook 
the deep-lying kernel, the serous pleurisy being a collateral one. 

Collateral tuberculous dropsy of the knee, as well as collateral pleurisy, 
may recover after removal of the serous exudate, but relapse is also pos- 
sible. 

But now we have enough instances. Sometimes a sterile exudate in- 
flammation, followed by an apparent tuberculosis, is. considered as a "pre- 
tuberculous'' process. But many analogous cases lead to the supposition 
that we really have to do, from the beginning j with a tuberculous, but ccl- 
lateral inflammation, where the kernel was not to be found by clinical 
examination. This occurs, for instance, in tuberculous dropsy of the knee. 

By comparison we find that collateral inflammation may present different 
features. We may find the collateral inflamed tissue consisting of two 
or more different mantles, sometimes more or less concentric, formed by 
differently inflamed tissue. Next to the casefied kernel we find cellular 
inflammation, and peripherally, in succession, fibrinous, serous inflammation 
with desquamation of epithelium, and hyperemia. 

In non-tuberculous inflammation we often find a kernel surrounded by- 
mantles of differently inflamed tissue. So it occurs in non-tuberculous 
bronchopneumonia, as well as in tuberculous. The surgeon talks of an 
infiltrate, meaning by that a dough-like swelling, caused by collateral or 
non-collateral independent inflammation. An instance of collateral infiltrate 
is the swelling around a purulent inflamed appendix, which swelling is mainly- 
caused by cellular and fibrinous exudate. Ekiema of the larynx, the so- 
called "collateral edema" of the skin, indicating a deeper purulent inflam- 
mation, is nothing else than collateral serous inflammation surrounding a 
purulent kernel. The " gelatinous infiltration " of the lung (" d6g6nerescence 
vitreuse" of Grancher) is often considered as something peculiarly tubercu- 
lous. Not rightly. It is mainly a collateral serous inflammation, which very 
often is of tuberculous origin. But it may also appear around little purulent 
foci in the lung, — for instance, in pyemia, — ^though rarely. 

What is collateral inflammation, and how is it caused? 

It is said that the inflammatory changes in pulmonary tuberculosis are 
caused by secondary infection. There are, without doubt, such cases; for 
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instaiK^^ influenza or another infection occurring in pulmonary tuberculosis 
may cause a non-tuberculous pneumonia. But in Rich a case there is not 
really a collateral inflammation surrounding a tuberculous kernel, but there 
is a non-tuberculous inflammation without a tuberculous kernel. Influenza 
may also aggravate and make tuberculous kernels in the lung grow, thus 
increasing the collateral tuberculous inflammation. But we may not dwell 
here on this subject. 

We sometimes find in the collateral inflamed tissue other bacteria than 
the bacillus tuberculosis. But even then it is not proved that those other 
bacteria caused the inflammationj or that the inflammation was caused bjr 
bacillus tuberculosis together with the other bacteria. 

There are, on the other hand, cases where neither during the clinical 
obeervatioii, with frequent examination of the sputa, nor after deaths by 
examination of the pulraonarj' tissue, other bacteria than the baclDus 
tuberculosis could be found, I have ejcamined such cases. There are also 
cases of general miliary tuberculosis with bacilli of Koch and other bacteria 
in the pulmonar}.^ and meningeal foci, as well as cases where the former 
bacteria alone were found. Why should we suppose that other bacteria 
caused the collateral inflammation, but that they disappeared afterward, 
without having appeared in the sputa? What can justify this hypothesis? 
Every tuberculosis is an inflammatioUj and every form of inflammation may 
be of tuberculous origin. 

These observations are analogous to those of non-tuberculous collateral 
inflammation, so far as they are caused by but one kind of bacteria. So^ 
for instance, in '* collateral edema *^ in the serouB exudate and serous inflamed 
tissue, bacteria are not always to be found, or, if found, are present in small 
number. 

These investigations teach us that generally collateral exudate and 
collateral inflamed tissue may be sterile or may contain but few bacteria, 
while bacteria are found in the kernel, whether or not tuberculous. 

How can we explain coUateral inflammation? 

The so-called "collateral edema'* of the skin b considered as the result 
of progressing arterial hyperemia and passive congestion. But what does 
"progressing'* arterial hyperemia mean? Why and how does arterial 
h^'peremia progress in the surrounding tissue? And how can we explain a 
venous hj^remia giving a swelling as large as a fist, while the purulent 
kernel is as small as a pea? How could such a hyperemia be caused by 
compression of veins by so small a kernel? That seems to me impossible. 

I speak of "collateral inflammation'* as signifjing an inflammation 
caused by diffusion of the chemical irritant from the kernel into the surround- 
ing tissue through anastomotic collateral lymphatics. Some data lead to 
this supposition. 
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First: If we continue our research by comparing different cases of pul- 
monary and meningeal tuberculosis, we find that generally the extent of 
collateral inflammation, the rapidity of casefication of the kernels^ and the 
acuteness of the clinical course keep pace with each other. This is a rule 
as well in general miliary as in bronchopneumonic tuberculosis. It some- 
times happens that, instead of miliary tubercles, simply necrotic foci (kernels) 
arise with extensive cellular, fibrinous, and serous collateral inflammation. 
The clinical picture may be that of a peracute double fibrinous pneimioma, 
with high fever and heavy intoxication. If fibrinous inflammation pre- 
dominates, we may think at post-mortem that we observe a common fibrin- 
ous pneumonia, and only after careful examination do we see the necrotic 
kernels. 

We must remark here that we can only approximately determine the 
rapidity of casefication. 

Secondly: It is an important phenomenon that often in collateral tuber- 
culous inflammation in the lung the different mantles surround the kernel 
in the same succession. They are not always equally developed, but in 
evident cases, for instance, in casefying tuberculous bronchopneumonia, we 
find in the direction from the casefying center to the periphery, in succession, 
cellular, fibrinous, serous inflammation, with desquamation of epithelium 
and hyperemia. (See Fig. 2.) 

In non-tuberculous bronchopneumonia we meet the same phenomenon. 
(See Fig. 3.) 

And if we inject some casefied and softened substance or some sputa from 
a cavity by a sterilized syringp through the chest-wall into the lung of a 
rabbit, a focus develops with a necrotic center and mantles of collateral 
inflamed tissue, in the same succession as above described, sometimes more 
or less concentric. The necrotic center or kernel arises on the spot where 
the injected fluid entered from the syringp. Some new-formed connective 
tissue may be found in the surrounding mantles, just as in tuberculous 
bronchopneumonia in the human lung. I saw it in very clear development 
within four days after the injection. (See Fig. 4.) 

I summarize: There are many tuberculous and non-tuberculous inflam- 
mations where we will find a kernel and some differing collateral inflamed 
tissue. These mantles, in evident cases, are nearly equally developed, and 
appear in the same regular succession. In the kernel bacteria are to be found, 
but scarcely or not at all in the mantles. As for tuberculous foci, the kernel 
is formed by casefying tissue, and the extension of the collateral inflammation 
keeps pace with the rapidity of the casef3ring or simple necrosis. 

Now there is, thirdly, another experience which indicates a relation be- 
tween kernel and collateral inflammation: a collateral infiltrative inflamma- 
tion, as large as a fist, may disappear within twenty-four hours after removing 
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by a simple incision, the purulent kernel, as small as a pea. The leukoc3rtes 
are not to be found in the bandage, which remains nearly dry; they must 
have disappeared by resorption. Why did they disappear? We are forced 
to suppose that they disappeared because the positive chemiotactical in- 
fluence of the kernel ceased after its removal. 

But if the same irritant caused the kernel as well as the collateral altera- 
tions, how is it possible that the mantles show different changes? The 
number of bacteria diminishes from the center to the periphery. So it might 
be with the bacterial poison. In other words, the same irritant might cause 
kernel and collateral alterations by working in different strength. A 
phlogogenous pure sterile substance, other things being equal, is able to 
produce different inflammations if applied in different concentration. By 
injecting formic acid in different concentration, varying from 5 per cent, to 
60 per cent., into the lung of a young rabbit, we cause, respectively, serous 
inflammation with desquamation of epithelium, fibrinous and cellular 
inflammation, and necrosis in the tissue where the fluid enters from the 
syringe. Collateral mantles develop in the above-mentioned succession if 
necrosis is caused in the center. One or more of the mantles is absent, 
according to the nature of the kernel changes. 

By injecting silver nitrate in solutions from 5 per cent, to 30 per cent., 
by injecting balsam of Peru and other substances, we obtain similar changes. 
Serous inflammation accords with a slight, fibrinous exudation with a mod- 
erate, chemical irritation; cellular inflammation with a strong, and necrosis 
with a stronger, chemical irritation. (See Fig. 5.) 

We understand this phenomenon. After a slight irritation, but little 
alteration of the wall of the blood-vessels with serous exudation follows. 
With an increasing irritation the alteration increases also and more fibrino- 
genous substance is emitted, while positive chemotaxis and consequently 
diapedesis also increases. 

We conclude that collateral inflammation is caused by the same chemical 
irritant as the kernel alteration, but in different strength. The fluid, leaving 
the syringe, diffuses through the anastomotic collateral l3anphatics in the 
surrounding tissue. Therefore we call the succeeding inflammation of this 
tissue collateral. While diffusing, the matter is diluted more and more by 
the lymph; so the concentration diminishes gradually in centroperipheral 
direction, and the nature of the produced inflammation accords with the 
increasing dilution, with the decreasing irritating power, successively cellular, 
fibrinous, serous. 

The conditions which lead to the new formation of connective tissue are 
not yet clear. It is generally accepted, I think, that connective tissue is 
produced by a slight but long-continued irritation. This may be often so, 
but a slight and long-continued irritation does not always cause new forma- 



204 



Sirm INTERNATIONAL CX>NGB&S3 ON TUBERCULOSIS* 



Hon of connective tissue. In the above-mentioned experiment a very clear 
quantity of connective tissue was formed within four days. The question is 
whether each chemical irritant which can cause inflammation is able to 
produce connective tissue if w^orking a certain time in a certain atrength.. 
Extensive systematic researches are necessary to elucidate this point. Con- 
nective tissue may probably be produced by collateral irritation, as well in 
the wall of a cavity or in other tuberculous foci as in the wall of a noo- 
tuberculous abscess, in chronic osteomj'^ehtis, etc. 

The mantles of collateral inflamed tissue are not always developed in 
equally thick la3^ers. On the contrary, there are many cases where we see 
but one evident mantle — of cellular inflamed tissue, for instance. There are 
several reasons for this. First, different chemical substances are not equally 
easily retained or diluted. Secondly, the conditions for an equal diffusion, 
and an equally bicreasing dilution, are not always nor in all places the same. 
An infiltrate of leukocytes may compress the lymphatics, apart from natural 
differences in the movement of the lymph, etc. Thirdly, we have to remark, 
as in relation to the formation of fibrin, that, on tlie one hand, fibrino^nous 
substance and enzyme must come toother ; that, on the other hand, and at 
the same time, a fibrinolytic enzyme may be emitted which prevents the 
formation of fibrin. Besides, other things being equal, the quantity of 
exudated fibrinogenous substance, as well as of exudated serous flmd, 
depends on the degree of hyperemia of the tissue. And the degree of hyper- 
emia depends on the vascularity and the extensibility of the tissue. Tendin- 
ous or bony tissue, for instance, is but little capable of hyperemia, and 
prevents the accumulation of fluid or other substances. These and perhaps 
other differences explain the fact that fibrinous and serous exudate is some- 
times absent, or found in but small quantity. So it happens also that 
mantles are but partially developed. 

We must l^elieve that the nature of infectious inflammation depends not 
only on the biochemical properties, but also on the concentration of the virus* 
It is generally known that, in many bacterial inflammation hj^eremiaa^ 
serous, fibrinous, and cellular exudates appear successively in the same 
tissue, apparently agreeing with the increasing power of the bacterial irritant. 
In fibrinous pneumonia we have a well-known instance where hyperemia 19 
followed by serous, fibrinous, and cellular inflammation. 

Tuberculous infiammation is to be explained in the same way. If we 
inoculate a young culture of bacillus tuberculosis into the lung, or if we inject 
it into an ear vein of a rabbit, we produce in the lung tubercles with some 
eoUi^eral hyperemia. 

If we repeat the experiment with virus from a very old bouillon culture 
or with softened casefied tissue, or if, in the human body, softened casefied 
tissue, without any other bacteria than the bacilli of Koch, enter the blood 
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and travel with this blood into the Iting or other organ, tubercles with exten- 
sive collateral inflammation arise. Instead of tubercles^ necrotic kernels 
may be found. Necrosis follows directly if the virus is very strong; casefi* 
cation of exudate or new-formed tissue gradually appears if the irritation is 
Blighter* Between these two extremes there are many nuance. So the 
different acute and chronic forms of general miliary and all other tuberculosis 
may be explained by differences in strength of concentration of the tubercu- 
lous virus, 

I have not yet been able to repeat these experiments by injecting pure 
tuberculous virus in dififerent dilution. Chemical dilutions of tuberculous 
virus are not to be trusts. We must be sure that the chemical composition 
of the virus is not changed by chemical dilution (we have to do with extremely 
labile chemical compounds) ^ and that the dissolving substance itself does not 
produce any inflammation. It has been said that chloroform , benzine, and 
ether extract different chemical substances from the bacillus tuberculoma, 
and that each of them can cause a different change of the tissue. But so far 
as I see the possibility has not been excluded that different changes might be 
caused by the same substance, dissolved in different concentration in different 
liquids. 

We must isolate the active substance from the bacillus, and dissolve it in 
different concentration, without changing in any way the nature and bio- 
chemical properties of it. But the greatest care is necessary ; as we have to 
do with extremely labile substances. Probably the necrotic and inflamma- 
tory changes are caused by such a substance as Prudden and Hodenpyl and 
others have described. There are several reasons for this suppoation : as 
we remarked above, the extension of collateral inflammation keeps pace with 
the rapidity of casefication of the kernel. Now, the casefication proceeds 
with the growth and decay of the bacilli. Growth alone is apparently not 
sufficient, as we soe in tubercles produced by young bacilli. In these tuber- 
cles casefication appears long after the growth of the bacilli, and very slowly, 
and collateral inflammation is but little developed or absent. If casefication 
begins, polymorphonuclear leukocytes generally appear. So it is very 
probable that casefication and collateral inflammation do not follow before 
the decay of a certain number of bacilli, because by this decay a substance 
is emitted which, in strong concentration, causes casefication of the kernel, 
in weaker dilution produces collateral Inflammation, It is possible that 
this very substance is the cause of the new formation of tissue. The suc- 
cessive changes in the kernel itself are to be explained by the increasing 
concentration of that substance, as the successive stages of fibrinous pneu- 
monia, etc. In softened casefied tissue this substance may be in largp 
quantity. So a quickly casefying exudative inflammation, and even im- 
mediate necrosis of the tissue, is caused by that softened casefied mattefi 
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if it comes, for instance, into the blood and is carried to other parts of the 
human body, as well as if it is injected into the lung of a rabbit. 

In each tuberculous inflammation with a casefied kernel this kernel may 
grow, the casefi cation may gradually proceed in the surrounding tissue^ 
collaterally inflamed before, according to the increasing strength of the 
above supposed substance. At the same time the collateral inflamed mantle 
grows, so that foci may reach one another, coalesce, and form a diffusely 
inflamed part of the lung. Then, by growth of the casefying kernels, a lai^ 
part of the lung may casefy. So diffuse casefying pneumonia may arise, 
independently, whether the foci are bronchogenous, or hematogenousj or 
lymphogenous, or aerogenous. 

We have seen that collateral inflammation, whether tuberculous or not, 
is the main thing for the local symptoms; the kernel is the main thing for 
the general ^Tnptoms, as well as for the collateral inflammation- If, in a 
purulent kernel, — for instance, in purulent appendicitis, — the bacteria subside 
and become secondarily latent, the collateral inflammation disappears 
gradually by resorption, wholly or partly. If the action of the bacteria in 
the kernel revives, collateral inflammation reappears. 

For the cure of collateral inflammation cure of the kernel is necessary in 
tuberculous as well as in non-tuberculous cases. If the collateral inflamma- 
tion disappears, the local functional disorders generally will disappear* 
After the disappearance of the collateral exudate, as in meningitis, dropsy 
of the knee, pleurisy, peritonitis, cure of the kernel sometimes follows. 

So it is in pulmonary and other tuberculous foci. 

Collateral inflammation is a phenomenon not bound to tuberculosis, but 
a phenomenon of general importance. It is but an instance of a general 
rule that the effect of an irritant depends on the irritability of the tissue for 
that irritant, and on the strength of the irritant* Both magnitudes are 
inseparably related. 

Tuberculosis does not distinguish itself really from other sterile or bac- 
terial inflammations, though casefication is not so general as serous and other 
exudations. We have to examine the forces which emit the casefying 
substance from the bacillus in different quantities; in case of mixed infection, 
whether other bacteria emit that substance or not, and if they do so, in what 
manner. We have to answer the question whether there are still other 
tuberculous substances which cause inflammation. We have to inquire into 
the formation of connective tissue by tuberculous vims, and the rdle of con- 
centration, and of the duration of irritant action. These are capital qu^- 
tiona, for, in cure of tuberculosis, the formation of connective tissue means, 
just as in many other infectious inflammations, formation of a cicatrix with 
gradual eterilization of the tissue, 
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The National Association for the Study and Prevention of Tuberculosis 
having done me the great honor of inviting me to deliver an address on tuber- 
culosis, it seems to me to be most natural to commimicate to you something 
from that part of the field with which I am most familiar, namely, 
tuberculosis in domestic animals, especially cattle, a field in which I have 
been working for twenty-five years. Besides man, cattle are the most im- 
portant carriers of tuberculosis, and even those who share Robert Koch's 
opinion that infection from cattle is of no practical consequence to man, 
will not deny that bovine and human tuberculosis are so congruent that 
human pathology can learn much from the study of bovine tuberculosis. 

Certain fundamental truths, learned in this way, strengthen our under- 
standing of the nature of tuberculosis, and are, therefore, useful in our fight 
against the disease. I shall speak of nothing new, for during the last thirty 
or forty years tuberculosis has been studied more thoroughly than almost 
any other disease. Even if scientists do not agree concerning all points 
of its pathology, it is safe to claim that. most pathologists agree on the main 
points. But in the public at large the old ideas, which are no longer held 
in professional circles, continue to live, and since a successful issue of our 
fight against tuberculosis depends upon the dissemination of correct concep- 
tions among all those who in practical life have to carry out the demands 
of scientists, it may not be entirely useless to restate the fundamental truths. 

The basis of our modem view of tuberculosis is the recognition that it is 
a purely contagious disease. This view was first based on Villemin's dem- 
onstration of the inoculability of the disease (1865), and was finally estab- 
lished by Robert Koch's discovery of the cause of the disease, the tubercle 
bacillus, in 1882. This discovery constituted a complete revolution from 
the former idea that tuberculosis was a constitutional disease which was 
caused partly by a hereditary predisposition and partly by anything that 
weakened the organism. This idea was the prevailing one not so many 
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years ago with regard to cattle as well, and it is undoubtedly still pretty 
widely spread among farmers. 

It is, therefore, of some interest to call attention to the fact that, so far 
as cattle are concerned, it can be quite clearly proved that the disease is 
introduced and spread by infection, and by infection alone. This can be 
proved for entire countries and parts of countries, as well as for herds in a 
country. Twenty years ago I called attention to the circumstance that 
Denmark, a hundred years ago, seems to have been entirely free from the 
disease, and that it was introduced by cattle from other countries, where 
the disease had its seat from early times, as Switzerland, North Germany, 
and England. In Sweden, Norway, and Finland exactly the same conditions 
are found. The cattle in these countries were healthy until tuberculosis 
was introduced with cattle from England, Holland, or Denmark. Further- 
more, a thorough investigation of the dissemination of bovine tuberculosis 
in a country where it is now common, as, for instance, Denmark, shows 
that it is by no means found in all herds. The numerous tuberculin tests 
of entire herds made in Denmark have shown that nearly a quarter of the 
herds tested were free from the disease, and in Norway, where the disease 
appears far less frequently, this fact is established for more than four-fifths 
of the herds, which are tested there also on a large scale. 

These investigations show also that the entirely healthy herds are those 
that multiply by their own breeding, while the disease is found where the 
farmers trade cattle and import animals descended from infected herds. 
In other words, tuberculosis acts just Uke any other contagious disease — 
the disease appears only when the contagion is imported. 

As the importation of foreign animals often takes place in order to im- 
prove the cattle, for instance, to increase the yield of milk, it might be 
assumed that this somewhat forced development of the products of the 
animals was the real cause of tuberculosis, an idea quite common in former 
days. In order to throw light on this question I tested with tuberculin, 
sixteen years ago, two of the most celebrated herds of milch cows in Den- 
mark, cows that had taken the highest prizes. They consisted of animals 
of marked milking type, lean and fine, with little meat, but producing much 
milk, and in-breeding had been used to a high degree in both herds. Ac- 
cording to the old conception these animals would be considered specially 
disposed to tuberculosis, but they proved to be perfectly healthy, without 
doubt because for many years no foreign animal had been introduced into 
these herds. In the herds in which tuberculosis is found it is often easy to 
point out the animal that has introduced the infection and to show that the 
disease has spread, first of all to those animals that have come most in con- 
tact with the infected one. 

At the present day only a few visionaries deny that tubercle bacilli are 
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the eauae of the disease, but there are manyj even among physicians, who 

cannot rid themselves of the idea that the tubercle bacillus is ubiquitous. 
We know that the phthisis patient discharges innumerable tubercle bacilli 
with his sputum^ and that the tuberculous cow does the same through dis- 
charges from the nostrils, the feces, vaginal secretions, and sometimes 
milk. As we further know that the secnetetl tubercle bacilli can keep alive 
and virulent for a long time, even after being desiccated, it would be natural 
to suppose that tubercle bacilh would be found everywhere in civilized 
countries, certainly ever>"where in cities, and that the occurrence of the 
disease would depend wholly upon the greater or less susceptibility of the 
individual* This theory is, in my opinion^ \iTong, and it is harmful because 
the result is that the main work in combating the disease is not done where 
it ought to be done, namely, in avoiding infection. As is well kno^^ii, 
Comet directly proved many years ago that tubercle bacilli are to be found 
in far greater numbers where phthisis patients live, or have recently lived, 
than in places where they have staid for only a short period. And it has 
likewise long since been established that the number of bacilli that a person 
absorbs is of great importance j a few will hardly infect, while a large number 
surely infect. 

The conditions that I showed with regard to bovine tuberculosis prove 
absolutely that tubercle bacilli are not found everywhere. If they were, 
it would be impossible to have perfectly healthy herds in a village in which 
many other herds are infected. And this vdW be still clearer when I show 
you later that it is possible to raise perfectly healthy animals on the same 
farm with sick ones, by simply placing them in other stables. It is living, 
especially for long periodsi in inclosures, stables, and rooms, in association 
with tuberculous individuals suffering from *'open tuberculosis,'* i. e,, those 
discharging tubercle bacilli in great numbers, that produces the disease in 
healthy individuals. The more unclean these rooms are, the less the air 
is renewed^ and the less light is admitted, the greater b the danger of infect ion j 
because greater numbers of bacilli are kept alive for a long time. For bovine 
as well as for human tuberculosis, infected quarters have the greatest in- 
fluence. I do not deny that predisposition plays a very important part. 
When it comes to the question of the production of tuberculosis, that is, 
to make the tubercle bacilli multiply in the body of a man or an animal, the 
8&me circumstances appear as in the cultivation of any other plant. It 
is not enough to sow the seed — there must also be a soil in which it can 
thrive* All individuals do not offer equally good soil for the bacilli. Un- 
fortunately, no human being, and no cow, is insusceptible to tuberculosis* 
They can all contract tuberculosis when exposed to tubercle bacilU ; but the 
power to conquer in the struggle, so that the disease is kept within bounds 
and in many cases overcome, certainly differs in individuals. This power 
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varies also at different times in the same individuals. If, for any reason, 
a weakened coEdition should occur, the resistance may be diminished and the 
disease may develop, as is very often the case with cows in connection with 
calving. Nor is it improbable that, in cattle as in people, a different pre- 
disposition is found in different families, that is to say, an hereditary re- 
lation, but I confess that I have not been able to point out such a relation in 
a large herd consisting of many different families, resulting from attempts 
made there to produce a good herd by buying cows from different good 
herds. I am more inclined to believe that different degrees of susceptibiBty 
can be proved in different races. Jersey cows, when imported into Denmark, 
often perish sooner than Danish cattle, if they are introduced into a tubercu- 
lous herd. But this result is more probably due to the fact that cattle 
from the island of Jersey are almost entirely free from tuberculosis, and cor- 
responds to the condition known in many other contagious diseases, for in- 
stance, rinderpest, that the disease assumes a more violent form in countries 
where it was formerly unknown than in places where it has existed for 
years* This implies that individuals, by heredity or by exposure to a low 
degree of uifection, develop a corresponding degree of immunity. 

Formerly heredity was regarded as of great significance. This is a 
natural conclusion when we note that the disease often attacks some families 
more than others* Family relations were, as a rule, not carefully studied 
in cattle, but when it was seen that the disease continued in a herd w^hare 
it had once got a foothold, it w^as explamed by the same factor of heredity 
the significanoe of which was supposed to be so firmly established for human 
beings. The expression heredity can be taken in two meanings, namely, 
either to indicate that the disease is congenital^ that the child or calf is 
infected in the womb, or that special disposition is inherited, I shall not 
deny that a certain condition of the tissues, which makes the individual less 
able to resist the tubercle bacilli, can be inherited, but nothing certain 
is really knowm about it, and in any case we are not justified in a^uming 
that the offspring of tuberculous parents must be predisposed to tuberculosis^ 
for the disease of the parents may r^ult from the circumstance that they 
have accidentally absorbed a large number of tubercle bacilli, and possibly 
markedly virulent bacilli, or that their powder of resistance may have been 
temporarily reduced owning to unfavorable conditions of Me- Under such 
conditions anybody can contract tuberculosis, even if he have no general 
predisposition of the tissues, and, therefore, cannot transmit any such dis- 
pogitlon to his offspring. But it is certain that tuberculosis sometimes is 
congenital. This has been demonstrated with r^ard to human beings, but 
it is a matter of course that much more b known about the question with 
regard to cattle. It is not at all rare to find tuberculosis in a calf^fetus or in 
new-bora calves. I have been interested in this question, and I have seen 
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far more than a hundreil cases of this kind. The infection came always 
from the mother, and the bacilli are introduced into the body of the calf 
through the umbUical vein. As a consequence, tubercles are almost always 
found in the lymphatic glands of the livefj and, as a nde, in the hver itself; 
next in the mediastinal glands and in many different organs (the lungs, 
the spleen, the heart, the glands of the shoulder and knee, and even in the 
mesenteric glands). Although the infection, as a rule, occurs early during 
the life of the fetus (a five-months-old fetus can already contain calcareous 
tubercles, and in new-bom calves the tubercles, as a rule, contain lime), 
congenital tuberculosis has seldom attained a high development at birth, 
and the majority of such calves might very well Imve lived longer* They 
were not slaughtered because they were considered sick. 

Although congenital tuberculosis is not particularly rare in calves, it is 
not sufficiently frequent to play an important part as the source for the 
disaeommtion of tuberculosis. Careful examination of slaughtered sucking 
calves in slaughter-houses in regions where tuberculosis is of very frequent 
occurrence, as in Aarhus (Denmark) and Kiel (North Germany), show 
that not more than 0.5 to 1 per cent, of the calves show signs of congenital 
tuberculosis. When we consider that the conditions for the infection of the 
fetus are, either that there is tuberculosis in the uterus itself, or tlmt tubercle 
bacilli circulate in the blood of the mother, and that this occurs only in very 
exceptional cases, unless the mother suffers from tuberculosis in a very 
advanced and generalized state, we know really in advance that there is 
actual danger of infection only in markedly tuberculous animals, and that 
the great majority of lightly infected cows may bear healthy calves. 

In former days farmers were especially afraid of the heredity of tuber- 
culosis. This was not altogether unreasonable, as at that time only those 
cows were considered tuberculous^ in which the disease showed clinical symp- 
toms , and among such animals there would be danger that a few might bear 
tuberculous calves* But when the tuberculin tests in 1891 and 1S92 showed 
that, in herds in which for years cases of the disease had been found, a majority 
of the cows (often 80 to 100 per cent.) reacted, it was not clearly understood 
that these great numbers meant simply that the majority of the cows were 
infected, but by no means signified that the reacting cows were sentenced 
to death, and after a longer or shorter period would succumb to tuberculosis. 
This great' number of reacting cows made the farmer despair. He had per- 
haps, in the course of many years, raised a fine and productive herd, and now 
everything seemed lost, The cows would perish, and how could he maintam 
the stock when he was afraid to raise calves from tuberculous animals? He 
often regarded himself as ruined. It soon appeared that the great majority 
of reacting animals suffered only from a very limited, often quite insignifi- 
cant, form of tuberculosis, and by observing the fate of such animals (aa 
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I had an appoftimity of doing with a large herd in which the reaetiiig ftTiimalf 
were ftUowed to live aad I examined them all when they were eventiialljr 
riauglitefBd), it was seen that in many of them the disease did not develop 
further, but, on tlie eontrary, tended to decrease. 

It was a knowledge of all these circumstances that led me in 1802 to makm 
attempts gradually to change a tuberculous herd of cattle into a healthy one. 
I toted thm herd with tuberculin^ separated the healthy animals from the 
raitiTting oum by placing them in a stable by themselves^ and raised not only 
the calvee bom of the perfectly healthy cows, but also those of the reaeting 
one^i. The latter I removed from the infected stable immediately aft^ birth, 
and protected thum besides from the danger of infection from drinking raw 
milk of tuberculous cows, either by giving them boiled milk (or milk heated 
iufficiently to destroy the tubercle bacilli) or by giving them milk from the 
bealtby cows. On tlic first day I gave them colostrum from their own 
aothirs. In order to separate as soon as possible the calves suffering from 
eotigefutal tu1>ereu]osis from the others^ I had them tested mith tuberculin, 
but this soon proved to be supcrfluouSi as only very few were bom tubercu- 
lous, and such animals very rarely have **open" tuberculosis* 

I saw clearly that there was danger that tubercle bacilli from the reacting 
tection might be introduced into the healthy section, when both sections 
were on the same farm, even if they were in different compaFtmentfi (often 
separated only by a board partition), and I therefore decided that the 
healthy herd should be tested with tuberculin once or twice a year in order 
to separate the infected animals from the healthy ones, and place them 
with the reacting ones. After the process had been continued for a number 
of years^ a perfectly healthy herd could, in my opinion, be formed on the 
foundation of an old herd which was to a large extent tuberculous* But 
I would advise the owner to kill as aoon as possible those of the reacting 
animals that proved to be badly infected (something that any sensible 
cattle^^wner would in any case be inclined to do), but he should keep the 
clinically healthy ones, wEiich showed signs of infection only by reaction* 
As long as the t^mme did not make noticeable progress^ he should use 
their milk and raise their calves^ but continue to keep them separated as a 
special herd* 

This method of procedure, which I made known outside of Denmark 
for the first time at the Congress of Hygiene in Budapest in 1894^ was much 
more lenient than that recommended by the distinguished pathologist 
Nocard the year before and introduced in Belgium in 1896» There it was 
demanded that the reacting animals should be slaughtered within a yeM*, and 
that their milk should be used only when boiled, but it was soon found 
nec^sary to rescind the order. 

Time will not allow me to discuss in detail the practical application of 
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my method. I must refer to a short report* which wiU be distributed at the 
congress, I shall say only that the soundness of the principle was dem- 
onstrated* Wherever the method haa been carried out carefully it has been 
proved that a healthy herd can easily be developed out of calves raised from 
reacting cows, when they are removed from the infected stable and protected 
against infection through milk. I think that these experiments are of sub- 
stantial interest to human pathology* as, when applied to thousands of 
animals, they show that the calves in an immense majority of cases are born 
healthy, even if the father and mother are infected with tuberculosis, nor 
have they such a predisposition to tuberculosis that it would be very difficult 
to keep them free from the disease* The main thing is to keep the conta- 
gion away from them. 

It is wholly justifiable to apply these results to mankind. Remove the 
child from the tuberculous mother and the tuberculous home, place it in 
healthy surroundings, and take care that it is not infected through milk, and 
it will keep healthy. This experience has often been noted with human 
beings* I shall only remind you of the observations made by Dr. Hugot, 
and quoted by Nocard. He records several instances in which a tuberculous 
woman bore a number of cliildren, all of whom died from the disease at an 
early age. But the last child, bom when the disease was far advanced, a 
short time before she died, being immediately removed and placed in a 
healthy home, lived and developed into a strong person. According to the 
old view, it was believed that such children \^'ere bom with the disease or 
were strongly predisposed; but it was proved that they might be saved by 
not being exposed to infection during tlieir tender years, I shall return to 
this point later, 

I shall first dwell a little on the question of milk as a carrier of infection. 
There are two ways by which the tubercle bacilli penetrate the body, namely, 
the respiratory organs and the alimentary canal- Which of these plays the 
more important part is a question about which scientists disagree. For- 
merly, inhalation was considered the more important, partly inhalation of 
the desiccated bacilli in the form of dirt, partly of bacilli attached to the small 
drops of phlegm discharged in coughing. At the present day many are 
inclined to consider the absorption through the alimentary canal more fre- 
quent. My studies do not give me any right to speak with authority in tliis 
discussion. It seems to me that, interesting as the questions are in them- 
selves, it is of no great importance, in relation to the prophylaxis, to know 
which method of infection the bacilli most frequently employ. It is the close 
association with individuals with **open tuberculosis'^ that is so dangerous, 
whether the secreted bacilh are inhaled by the healthy ammals or human 
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bein^, or admitted through the mouth after having fallen on their food or 
drink. It is of special importance only to know that the tubercle bacilli can 
be admitted through the alimentary canal, and that not only association ^th 
tuberculous individuals must be avoided, but also contagion from infected 
food* As far aa cattle are concerned, the question hingps on milk and dairy 
products only; with regard to swine, dog;s, cats, and poultry, on meat and 
the intestines of tuberculous animals. 

With human beings there is a possibility of infection thitsugh the con- 
sumption of meat, milk, and dairj' products^ including butter, from tuber- 
culous animals, but there is no doubt that milk and dairy products aie far 
more dangerous than meat. 

What do we know about the occurrence of tubercle bacilli in the milk of 
tuberculous animals? 

It is evident that tubercle bacOh appear in the ^atest number in milk 
when the udder itself is infected by tuber culmia. The milk secreted in such 
an udder contains enormous numbers of tubercle bacilli, and it is not too 
much to say that a cow suffering from this form of the disease daily distribute 
millions of live and virulent tubercle bacilli. It is, therefore, Important to 
bear in mind the peculiar fact, to which I called attention twenty-four years 
agOi that the milk from a tuberculous udder retains for a long time, often for 
a month, its natural appearance. The danger of contagion is thereby 
highly increased, for the milker, as a rule, lets the milk from the sick gland 
run into the pait as long as it looks natural; many times, indeed, after it has 
commenced to look somewhat thin and fluffy. When the milk is waterj^ and 
clotted, it will probably be milked on the floor, but in that case it contri- 
butes to the infection of the stable. 

Tuberculosis of the udder is, therefore, a very dangerous disseminator of 
contagion, and it is by no means a rare disease. In Denmark a good law 
has for ten years been in effect that any cow suffering from tuberculosis of 
the udder must be killed and the owner indemnified by the state. This law 
is pretty well enforced, and we kill yearly about 700 cows suffering from 
this disease. All cases ai-e, of course, not diagnosed, but I do not believe that 
there are more than 1000 cases annually of this form of the disease In Den- 
mark. As there are about 1,000,000 milch cows^ this shows that 1 per thou- 
sand of our cows are annually attacked by tuberculosis of the udder. 

Statistics published by the East Prussian *'Hcerbuchgesellschaft,** a 
Bociety representing large farms on which tuberculosis is combated by the 
method introduced by Ostertag, show somewhat higher figures. There 
tuberculosis of the udder was found in 2.5 per 1000 of all the clinically 
examined cows, but the data are chiefly gathered from larger herds in which 
tuberculosis is pretty widely extended. 

It is not only when tuberculosis in a perceptible degree has attacked the 
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udder that the milk can contain tubercle bacilli. These can be secreted also 
through the apparently normal udders. But it is hard to believe that this 
will occur except in cases where the cow suffens from a very advanced sta^ 
of tuberculosis^ as it can happen only when the bacilli circulate in the blood. 
Some experimenters have claimed that it would occur regularly, even if the 
cows do not show any clinical signs of tuberculosis, though reacting to the 
tulierculin test. I do not believe that this is correct. My experiments in 
every case contradict it, I have in the past made numerous inoculation 
experiments on guinea-pigs and rabbits with the milk of cows in an advanced 
stage of tuberculosis, but in which the udders were apparently healthy 
(but in some I found, by making careful sections, a few small tubercle nodules 
in the udder), and even among such animals I found that in only 14,3 per 
fsent, (9 cows out of 63) the milk was virulent. 

But Professor Eber (Leip3ig) is surely right when ha states that milk 
from a tuberculous herd can easily become the carrier of tubercle bacilli 
through the circumstance that bacilli in numbers may be introduced into the 
milk during milking. That tliis does occur has recently been shown, on a 
large scale, by the investigations of Dr. Scliroeder, of the United States 
Bureau of Animal Industry. Some dirt will always get into the milk, and 
tliis dirt consists partly of desiccated feces, which often contain tubercle 
bacilli, if it comes from markedly tuberculous cows, sa the cows swallow 
most of their sputum. There is special danger of admixture in cases where 
cows suffer from tuberculosis of the uterus, as the dried-up vaginal secretions 
from such a cow very easily fall into the milk. Tuberculosis of the uterus 
is more frequent than tuberculosis of the udder. In Ei^t Prussia the 
disease was found in 4 per 1000 of the milch cows. There is, therefore, danger 
that the milk can be infected* 

The experiences I have had in Denmark show also plainly that milk plays 
an important part as a disseminator of infection not only among calves and 
swinej but also among horses. If we dissect apparently healthy calves that 
have reacted to tuberculin, we shall find in two-thirds of them tuberculosis 
only (or in any case first) in the l}Tnphatic glands above the gullet or in the 
mesentery, that is^ in those places where experience shows that it will first 
settle when the bacilli are admitted with the food. The tuberculin tests of 
numerous herds made in Denmark have sufficiently shown the very great 
danger of the dissemination of tuberculosis among hitherto healthy herds in 
connection with the treatment of milk in common dah-ies. The skimmed 
milk, buttermilk, and whey from these dairies are sent to the farmers who 
deliver the milk, and are used as feed for the calv^ and swine. These 
products are taken from the mixed milk from different herds. If one or more 
of these dehver infected milk, the infection can be spread to many others, 
and this actually occurs. Many are the cases in wliicb a hitherto healthy 
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herd is infect'ed in this way, and this is proved by the fact that a man who has 
recently entered into business relations with a common dairy (creamery) can 
have perfectly healthy cows, but tuberculous calves and swine. The recogni- 
tion of this great danger of general dissemination of the disease has resulted 
in the excellent regulation introduced in Denmark ten years ago, that all 
skimmed milk and buttermilk must be heated to 80° Celsius before it is sent 
back. Although tubercle bacilli can be killed at a lower teraj^erature (65''C, 
in five minutes, 60° C. in twenty minutes), S(P C. is demanded, because of the 
short period of heating in dairies, Storch^s color-^test will prove that this 
temperature has been reached. This regulation is pretty well enforced, 
though it sometimes happens that it is neglected, something that it is very 
difficult to avoid in regulations that demand diuly supervision. And^ unfor- 
tunately, a single day's neglect can cause great harm. If a calf drinks a 
single portion of raw milk full of tubercle bacilli, it may suffice to produce 
serious tuberculosis* An experiment I made throws considerable light on 
this question. I gave each of five healthy calves, about three and a half 
months oId| 80 c.c. of milk from a tuberculous udder, divided into two 
portions, given at an interval of six days, IfVlien they were slaughtered, 
after several months to a year, they were highly infected with tuberculosis, 
and the intestinal and mesenteric glands were evidently the starting-point 
of the disease. 

As mentioned before, not only calves^ but also swine, horses, and many 
other animals, are readily infected by drinking tuberculous milk from cows. 
Does not the same principle apply to human beings? For many yeaiB 
nobody doubted it, but after Theobald Smith in 1896 and 189S had demon- 
strated thatj as far as culture and virulence are concerned, there are certain 
differences between human and bovine tubercle bacilli, Robert Koch ad- 
vanced the theory, as is well known, at the Congress in London in 1901, that 
the tuberculosis of cattle is so different from that of man that it was safe 
to conclude that we are very seldom infected by cattle or their products. 
This assertion created an enormous sensation and gave the impulse to many 
thorough investigations in many different countries. The result of these 
may be regarded as being that, even if most of the cases of human tubercu- 
losis are produced by bacilli sho^iong the characteristics peculiar to the human 
type, there are not a few cases in which bacilli of the bovine type have been 
found in human beings. The English Tuberculosis Commission found this 
to be true in 23,5 per cent, of the cases examined, and even the German 
Reichagesundheitsarat found it in 13,5 per cent. 

While Koch declared that it very seldom happened that, in the dissection 
of human bodies, tuberculosis was found only, or primarily, in the alimentary 
canals and their lymphatic glands,— as would be expected if the infection 
was admitted with the food,— numerous experimenters have proved that this 
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is not correct. In Copenhagen Fibigjer found this relation 13 times out of 
213 dissections, and Ipsen found it 10 times in the disseeticm of 187 children 
(in ag^s ranging up to fifteen yeara). 

One of the chief investigators of the Reichsgesundheitsamt, Professor 
Kassel, states also, in a report to the Congress on Tuberculosis b Paris, 1905: 
"Transmission of tubercle bacilli of the bovine type to man can take place 
through food from tuberculous animals first of alt through milk from cows 
suffering from tuberculosis of the udder," and he maintains that it seems 
justifiable to demand that precautions against infection through food be 
taken to the same extent as heretofore. 

It may, therefore, be said that the discussion has led to the conclusion 
that scientists agree that bovine tuberculosis can infect human beings, but 
that they disagi-ee still as to the question of how frequently tliis occiu*s. I 
shall not here enter more closely into this question, which has been discussed 
at the Congress now ended. I shall merely state that I have always been of 
the opinion that man is chiefly infected through man, just as cattle are chiefly 
infected through cattle. Human and bovine tuberculosis are produced by 
the same bacillus, but the latter has adapted itself to the different soil by its 
growth through many generations in the body of man and cattle respectively, 
so that it is divided into two varieties, of m^hich each has a liigher virulence 
in the species of animals concerned. But to me there is no doubt that 
bovine tuberculosis more easily attacks man than human tuberculosis 
attacks cattle. The circumstwices which 1 pointed out at the beginning 
of my lecture, namely, that the geographic distribution of bovine tuter- 
culosis seems to depend almost exclusively upon infection from tubercu- 
lous cattle, indicates decidedly that infection from human beings plays only 
a very subordinate part in bovine tuberculosis. On the Island of Jersey, 
where bovine tuberculosis is almost unknown, human tuberculosis is said 
not to be very rare, anfl the same is the case in many regions of Norw^ay and 
other countries. Human tuberculosis inoculated in cattle does not appear, 
as a rule, to be very virulent, and produces only local tuberculosis. There 
are, it is true, not a few exceptions, but it will, as a rule^ be seen that in those 
eases it is tuberculosis which was originally transmitted from cattle to man. 

It appears further that susceptibility to a foreign variety of tubercle 
bacilli is much greater in the young individual than in the adult. This is 
clearly shown by experiments with tuberculosis of birds which have been made 
during the past year in my laboratory by my son. Tuberculosis of birds is, 
as a rule, considered a very marked variety, so different from tuberculosis in 
mammals and man that many have considered it a different species. But 
this is not correct, for tubercle bacilli of mammals have, by continued passage 
through poultry, been successfully changed in such a way that, Ijoth with 
pegiu*d to culture and virulence, they act like the tubercle bacilli of poultry. 
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But it 19 certainly true that poultry without such artificial trsDaformaxioii of 
the bacilli are very resistant to human as weQ as to bovine tubacalosia. 
These animab can, as a rule, be fed with large portions of sputum from a 
phthisis patient and large portions of tuberculous organs from cattle without 
contracting tuberculosis. In experiments in infecting animals with tuberca- 
losu of birds the inoculation was unsuccessful in a majority of the rather 
limited number of experiments. O. Bang's experiments have now shown that 
the introduction of avian tubercle bacilli has in several cases produced a very 
violent and quickly fatal form of tuberculosis in the intestinal and mesenteric 
glan^^ls of young goats, young calves, and in a foal one and a half months old. 
It seems to me specially interesting that the same culture of poultry bacilli 
that killed the foal after fifty-five days, did not leave the slightest deposit of 
tubercles in two five-year-old horses, one of which was the foal*s mother, 
althotij^h they received a much larger dose. 

I think it is quite probable that a similar condition exists with regard to 
the susceptibility of human beings to tuberculous cows' milk. It is very 
likely that the infant is much more easily infected by drinking such milk 
than the older child, and especially than the adult. We have also here a case 
of infection by a foreign viEtriety of tuberculosis, but there is no doubt that 
bovine tuberculosis is far less foreign to man than is poultry tuberculosis to 
animals. 

That the young individual is in general more susceptible to infection from 
tuberculosis than the older ones seems to be demonstrated by the investiga- 
tions regarding the frequency of tuberculosis at di£Ferent ages. It is true that 
among human beings, as well as among animals, a larger number of infected 
individuals is found among the older than among the younger ones, but by 
examining the figures more closely we shall find that a strikingly large number 
must have been infected at an early age. The numerous tuberculin tests 
ma^lc in Denmark have given me an opportunity to study the question very 
closely. Of 40,624 cattle, inoculated for the first time in the years 1808-1904, 
it was found that among the calves (up to the agp of six months) 12.1 per 
cent, reacted, among the yearlings 27.5 per cent, reacted, among the two- 
year-olds 38.6 per cent, reacted, among adult animals in the ag^ two and oae 
half to five years 44.9 per cent, reacted, and among animals above five years 
48 per cent, reacted. This corresponds pretty well to the figures found by 
Nageli in connection with human beings. He found the following percen- 
tages of tuberculosis; in children of one to five years, 17 per cent.; five to 
fourteen, 33 per cent.; fourteen to eighteen, 50 per cent.; eighteen to thirty, 
90 per cent. But it seems to me that we are justified in drawing the con- 
dunon from the figures quoted that, of the 48 per cent, of cattle in adult age 
that were found to be suffering from tuberculosis, the majority were infected 
at the age of two years, and we are likewise justified in concluding that more 
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than one-half of the tuberctiloiis human beings were infected in childhood* 
We are I therefore, undoubtedly justified in attaching special importance to 
all provisions that serve to protect young individuals from infection* 

With calves this can be done by simply removing them from the infected 
older animals and by protecting them against infection through the milk by 
boiling it or by heating it to a degree sufficient to kill the tubercle bacilli, or 
by giving them milk from perfectly healthy animals. We can also easily pro- 
tect children against infection from milk by giving them only boiled milk or 
milk that has been heated to 8(F C, The boiled taste can be almost wholly 
removed by cooling it immediately after. Some physl cians are opposed to the 
boiled or heated milk on the ground that it disagrees with the children. This 
is undoubtedly true with some children, but these cases are exceptional. 
Because of the occurrence of these cases, as well as many others in which , for 
different reasons, boiling is omitted, it is of great importance to furnish 
wholesome iniJk free from tubercle bacilli. In Copenhagen, where the milk 
supply is in every respect of a high grade, there is an excellent regulation to 
the effect that all milk sold as *'children*s milk'' must be furnished from 
perfectly healthy herds that have been subjected to a tuberculin test. The 
same regulation is in force in several other Danish cities. It also deser\^es 
to be noted that in Denmark all butter is made from cream that has been 
heated to 80*^ C. For export butter this was required by the law of Feb- 
ruary 5, 1904. 

Still more important than the prot-ection of children against infection 
from milk is the protection against infection from living together with tuber- 
culous persons. This is not as easily accomplished with children as with 
calves. We cannot demand an absolute separation of the perfectly healthy 
and the infected individuals, such as is practicable with cattle. We must 
be content to try to bring it about that the most dangerous individuals are 
removed from the homes. There is no doubt that Koch was right when, 
in his lecture in London, he mentioned '*the founding of special hospitals 
for consumption and the better utilization of the already existing hospitals 
for the lodging of consumptives as the most important measure in the com- 
bating of consumption," This agrees with the conclusion, reached so long 
ago in combating tuberculosis in cattle, that the first step must be to remove 
from the stable the dangerous individuals which daily disseminate millions 
of tubercle baciUi* With cattle we can proceed further in our demands, as 
we also wish to protect the healthy yoimg cattle against infection from the 
less seriously infected individuals. In human society we can gp as far as this 
only in exceptional eases. But the necessity is not so great, as the phthisis 
patient himself can do very much toward diminishing the danger of contagion 
fmm his own person, by proper care with regard to his sputum. 

In reaching a satisfactory result in our fight against human tuberculosis 
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h is Terr imporUnt that, in adcfitkn to fajgienic improrementB of the homes, 
more tight, more sdr, tmd greater clesnlnieasr we spread a knowledge of the 
nature of the infection and tbe means for prevailin g it among aD daases 
of people. The fact that tobereoloas is a contagious disease and that it can 
be avoided ought to be known br everyfaodj. 

It is poeable that the interesting attempts to protect cattle against 
tuberculosis by raccination, which have been made during recent vears 
by Behrin^ KKmmer, and many others, and in America sacceasfuDy by 
L. Pearson and GiUiland. will lead to results of practical value, not only 
for cattle, but also for human beings, as Calmette and Guerin hope. It is 
stiU pretty uncertain what results these methods will yield. At present I 
believe that it is best to lay special stress upon the old prophylactic measures, 
which will probably never be wholly superfluous. I hope, therefore, that 
the demonstration of how much can be accomplished by this treatment with 
cattle will also be of some value in combating human tuberculosis. 
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It may be confideotly asserted that the solutioo of the greatest social 
problems is intimately comiected with the fight against tuberculosis. Its 
program is, first of all, to prevent contagion from the moment of birth, 
both of the predisposed and of the healthy individual. Its second purpose 
18 to strengthen the human organism and increase its powers of defense. 

In one of its most important resolutions the Congresa of Paris in 1905 
proclaimed that the problem of the sanitary dwelling will always dom- 
inate the prevention of tuberculosis. 

One of the most powerful means of defense that we have at our dis- 
posal is, therefore, the transformation of general living conditions. 

There is no denying that at the present time there is a great lack of 
concentration in the efforts that are made everywhere to improve the 
public health. Cooperation, in both action and method, is just as im- 
portant in this field as in any other. The habit of forming groups, in 
view of the development of social hygiene, is a great effort in this vast 
field, the perspective of which widens out from day to day and offers 
up a wider vista to individuals, communities, and governments. Public 
opinion is sometimes confused by the multiplicity of formulse. It does 
not always perceive what bonds include, among the combatants against 
public evils, those who plan a collective defense by all means possible. 
This confused mass of individual, although not inconsiderable, efforts, this 
scattering of energy, should give place to powerful associations, capable, 
by virtue of the cohesion of their forces, of making the great decisions 
and assuming the great responsibilities, which at the present time are 
becoming more and more lu^gent in the fight against the terrible curse, 
tuberculosis. 
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All civilized peoples are baginning to realize that a certain vague and 
immense daag^r threatens them. There is a tendency to recognize that 
tuberculosis is the great modem scourge, which has, in a certain sense, 
taken the place of the plague of ancient times. It« ravages are more 
frightful; not epidemic, less sudden, they are all the more insidious. For 
the great mass of sufferers the transition from the present state of affairs, 
which is brought out so strikingly by the most convincing statistics, to the 
happier future, will not l>e brought about without some violence. We 
cannot count on a speedy education of the masses. We must address 
ourselves to the immediate exigencies of the campaign. Although the in- 
dividual may, in general, be impressed by the danger of tu!>ercnlosis, it 
is not sufficiently realized by the family, and is too much neglected by 
communiti^. 

The State is the most powerful organised force that is capable of in- 
fluencing pubhc opinion, and no opportunity must be neglected to make 
it realize the supreme obligations which bind it to the constant improve- 
ment of conditions affecting the public health. By virtue of the authority 
which it possesses, the State must constantly apply itself to bring about^ 
on the most liberal plan, the great progress demanded in the field of public 
hygiene* 

The le^slator, on his part, must be made to realize thoroughly the 
extent of his responsibilities when he is appealed to by the community. 

It cannot be stated too emphatically that the general health of the 
people is the foundation of true riches. 

To use the money of the community to establish large reserve funds 
for the constant amelioration of the general sanitary conditions of a nation 
is to increase considerably its productive strength* No more profitable 
investment could be found for money than to spend it for the benefit of 
the health of the entire population. Capital which has been entirely 
devoted to improving the general health of the country is earning the 
largest interest that money is capable of producing, and this is particularly 
true with respeet to tuberculosis. 

To sustain life, man needs, above all, the two elements of light and air. 
The human body may be compared to a machine, and its food to the 
fuel. To maintain the various organic functions in equilibrium, com- 
bustion should be as nearly complete as possible, as this insures the proper 
working of the machine. 

Conditions in the dwelling have a fundamental influence on the com- 
pleteness with which food is digested and assimilated* If we cannot live 
in the open air, we must reproduce in the dwelling conditions analo- 
gous as nearly as possible to open-air life. 
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The ideal of normal Ufe can be attained, therefore^ only by adapting 
the dwelling to the actual conditions of hfe* 

To burn up and assimilate bis food, a man at rest requires on the 
average more than 700 grams of o^cygen in twenty-four hours, A 
workman engaged in mechanical labor requires a much greater quantity. 
The expenditure of oxygen, which is the principal factor in combustion, and 
the organic waste — a genuine human toxin which escapes from the lungs- 
explain the urgent necessity of eonstiintly renewing the air we breathe. 

Hence, in order to lead a normal life, man should be surrounded by an 
atmosphere which is constantly renewed, whatever the character of the 
place he may live in. The carbon contained in his food does not act 
by its quantity or quality, but rather by virtue of the completeness of its 
combustion. 

Failure of combustion is the greatest source of suffering to man. If 
combustion does not take place regularly in the human machine, under 
the action of pure air and in the presence of abundant light, its maximum 
of resistance steadily diminishes, and a favorable soil is prepared for 
formidable microbic invasions, and particularly for that of the tubercle 
bacillus. 

Hence the problem of antituberculous dwellings must include not only 
the creation of an environment in which man may be under the direct 
influence of the rays of light, with their marvelous tonic qualities, but also 
that the nutritive and oxidizing action of constantly renewed air may 
take place with the necessary regularity. 

The program w^hich wa have prepared is thus found to be quite 
ample, and completely in haxmony with the laws of nature. 

It is in the city, where conditions are such as to place the inhabitants 
at a considerable disadvantage, that the solution of this problem is most 
urgently called for* Air that has already been breathed, or ruminated, 
to adopt the celebrated expr^sion of Professor Peter, is the greatest 
scourge of every human habitation; for man is not mad&^a live in an 
element which he has contaminated, putrid to begin with. Ruminated air 
occupies a prominent, if not the first, place in the etiologj' of tuberculosis. 
The sine qua non of life for every human being — pure air — is the element 
of prime importance in helping to cure, in the initial stage, an individual 
predisposed to tuberculosis, and to arrest his progress down the fatal in- 
^l^e which ends in death. 

Hence, in working out plans for the modem city, the greatest attention 
must be devoted to securing an abundance of air, which shall flood all the 
houses from every direction. We shall see how the solution of this problem 
is worked out, and what are the principles for drawing such plana— the 
result of technical researches which have been carried on for many years. 
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The most recent scientific works, by showing the reducing power of air 
on noxious organic principles, prove that light is absolutely indispensable. 

We therefore lay down the axiom that air caimot be really wholesome 
unless it has been exposed to the action of the rays of lights and its health- 
fulness will be in direct proportion to the intensity of the light to which 
it has been subjected. Air that has been in darkness for a long time is 
unwholesome, and represents a food-stuff of inferior quahty. 



These general considerations logically briBg us to denounce as one 
of the principal factors in tuberculosis, overcrowding of the dwelling- 
house* Statistics gathered in every part of the world prove by incontro- 
vertible evidence that the mortality from tuberculosis ia directly pro- 
portionate to the number of inhabitants per room. Tuberculosis flourishes 
wherever there is a lack of air and hght. This is true also of the death- 
rate in general, which keeps pace with overcrowding. 

It is interesting to recall at this point that at the end of the eighteenth 
century tuberculosis was not only practically unknown in North America 
among the Indians, but more particularly among the first citizens of the 
United States — the first pioneers. The Indians, who hved the hfe of 
savages J and the colonists, whose civilization was most elementary, were 
absolutely free from pulmonary phthisis; but as the targe centers gradu- 
ally developed in this country they were invaded by tuberculosis, and 
the development of the disease followed in the same proportion as the 
increase of the population. 

In the cities of northern Africa, during the Roman period, among races 
in advanced stages of civilization and in close aggregation, tuberculosis^ 
according to St* Augustine, was wide-spread. 

One of the proofs that overcrowding favors the spread of tuberculosis 
is furnished by comparative statistics carefully collected in England ia 
regard to houses placed "back to back," so familiar in the English manu- 
facturing districts, as compared with '' detached houses/' In the kind 
first mentioned, the houses are open to air on one side only, and ventila- 
tion 19 accordingly quite inadequate; the proportion of tuberculosis is 
more than three times as great as in the second type, where rational venti- 
lation prevails. 

These English statistics, which are particularly interesting because 
they refer almost exclusively to comparatively low houses, when compared 
with the statistics of other countries, also tend to show that tuberculosis 
is most prevalent in the narrowest, most confined streets, with bad venti- 
lation, lined on each side with houses, the rooms of which, owing to lack 
of air, are like caves. 

The degree of cleanliness in these houses is practically without effect 
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OE the tuberculous mortality* Indeed, it has been found that even in the 
cleanest houses, if they are deprived of light and air, the mortality is just 
as high m in others. A final t3rpical and striking example of the influence 
of overcrowding in the production of tuberculosis is furnished by the 
following factj observed more than aixty years ago: 

In 1S45 a place was built in the London Zoological Gardens to accom- 
modate sixty monkeys. When they moved into their new dwelling all were 
in perfect condition. Some of them had lived several years in England 
without suffering the least impairment of health. At the end of one 
month fifty of them had died of tuberculosis, and the remainder were 
seriously ilL It was then found that the builder had neglected to provide 
for a constant renewal of air. Th^e animals died of tuberculosis — killed 
by confined air< 

An overcrowded dwelling is particularly dangerous for children and 
young persons. The absence of pure air and light arrests growth. By 
hastening the denutrition of the human organism, which goes on rapidly 
under these conditions, it soon reduces it to a state in which it is no longer 
able to resist the attacks of contagion* 

Innumerable investigations have shown the importance of this factor 
of overcrowding when the overcrowded tenement contains a consumptive. 
The danger to the surronndhigs under these conditions is tremendous* 

The increase of tuberculosis is inversely proportionate to the income; 
for it is almost always for reasons of economy that the tenement is over- 
crow^cied. In the large centers of Europe as well as of America, investi- 
gations have verified this observation with lamentable regularity* 

The technical solution of the problem of the antitulierculous dwelling, 
which we bring lief ore the International Congress at Washington, is thus 
rendered still more difficult; for it must comply not only with the con- 
ditions of absolutely scientific hygiene, but also with conditions imposed 
by the prime necessity of keeping the rent at a low figure. 

In dealing with the question of providing suitable houses, it must 
never be forgotten that the individuars dwelling is determined by his 
economic capacity. 

Sanitation must take rigid account of local economic conditions. 

In all civilized States there should be clearly drawn laws^ authorizing 
the destruction of houses which have been condemned as unhealthful. 
As soon as it is found that the death-rate and morbidity exceed the average 
in the respective district, houses of this kind should disappear* To 
repair them is almost always an illusory expedient, because the conditions 
of the ground on which they are built, in most instances, forbid any ap- 
preciable improvement, sufficient to permit the free access of air and 
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light. The mere fact of their aatiquity is enough to indicate that stru^ 
ttiiies of this kind must make way for other dwelling 

Our French laws of public sanitation have laid it down as a piinciple 
that, when a district has for three y^rs shown a mortality in excess of 
the average mortality of the entire country, operations to improye the 
Sftnitation shall be ordered by the authorities. By this means all the 
obstacle and reservations which the municipalities might oppose to the 
centra] government are overcome. 

This principle, which clearly defines the inalienable right of the public 
as a whole, when it finds itself in ob\ious opposition to some private in- 
terest, must be taken as a starting-point for reforms in effecting regubtiona 
to improve notoriously unwholesome dwellii^s. By drawing up^ for every 
district, notices establisliing the "civic sanitary standard" of each house, 
the average standard of hygiene for every" dwelling can be determined 
with accuracy. If within a given period^ which in our e^mation should 
not exceed two years, the mortality from tuberculosia is found to be ex- 
cesfltve and considerably greater than the average mortality of that part 
of the city, and if it is due to causes inherent in the construction of the 
houses, measures ought to be taken by the central authorities a^inst such 
habitations, the conditions of which are a menace to the lives of those 
who inhabit them. 

Alt property should become the object of direct attack whenever, owing 
to defective sanitation, it endangers the hves of those whom it is supposed 
to shelter. In our civilization, which calls itself advanced, the right of 
property must not be carried to the extent of legalizing an attempt on 
the life of one*3 neighbor. No law in any country of the world ought to 
protect such outrage- 
Defective sanitation in the dwelling, the great social cauae of the 
spread of tuberculosis, show*s itself in a variety of ways* 

Tuberculous centers, veritable disease spots, scattered here and there 
in our most beautiful cities, are almost alwaj^ found in certain streets 
which are notoriously narrow. High buildings on each side of the street 
completely shut out the sunlight, and in such streets the focus of infection 
begins, persists, and slowly spreads so long as the primary cause, the 
lack of light, is not removed. In these accursed quartern of the city more 
than one-tenth of the inhabitants aie often irrevocably attacked by the 
dtaeaaej tuberculosis being, so to speak, incnisted in every part of their 
dwellings. 

During the cold season of the year, especially, unsanitary methods of 
beating, with incomplete combustion, which results from the use of un- 
suitable fuel, faulty construction of the houses and smoke-flu^, are re- 
9onsible for generating in the interior of the house the most terrible poi- 
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son I carbon monoxid. Even in veiy small doses it carries with it a deadly 
peril, for it attacks the very sources of life and accumulates slowly in the 
blood, as in a reservoir, rendering it incapable of taldng up oxygen, and 
producing the gravest effects of denutrition, at the same time preparing 
a favorable soil for the tubercle bacillus. Poisoning with carbon monoxid, 
unquestionably one of the most powerful and direct causes of vital decay, 
is therefore a certain means of spreading tuberculosis in cities* 

An unhealthful, unsanitary house, therefore, exerts its malign influence 
in two ways I (1) Directly by the lack of hght, permitting the indefinite 
preservation of the bacillus. (2) By its faulty internal arrangements, 
which render the human body anemic. 

The unsanitary dwelling may be aptly compared to a ship — ^that marine 
dwelhng wliich is destroyed by order of the authorities as soon as it ceases 
to fulfil the conditions of reasonable security. Is security on land a matter 
of less human interest than security on the high seas? The code Napoleon, 
more than a hundred years ago^ stated that the owner of a house was 
responsible for its downfall Will any one deny that a dwelling is 
practically ruined when it ceases to be sanitary? 

If we follow out this comparison, the first-class dwelling, that wlaich 
complies with all the conditions of perfect sanitation, ought to have its 
taxes reduced by a certain amount, which would be added to the taxes 
of the second, less sanitary class — and so on from the second to the third 
class* If this third class, which includes notoriously unsanitary houses^ 
were inexorably persecuted by the imposition of additional taxes, it would 
speedily disappear. The cost of carrj^ing on the warfare against tuber- 
culosis ought in all justice to be defrayed by those whose culpable negli- 
gence, or abuse of the principle of o\?^'nershJp bordering on the scandalous, 
18 responsible for maintaining and fostering this scourge. Real -estate 
owners ought to be obliged by law, as soon as their responsibility has been 
definitely established, to pay to the heirs of their victims health damages^ 
with interest. 

In the face of the incalculable harm caused by the tenement-house, 
the authorities should necessarily be persuaded to issue regulations wliich 
would bring about automatically, within a certain number of years, the 
disappearance of cheap tenements, by forbidding their being tenanted. 
In this way they would make room for other and more sanitary structures. 



So much for the city dwelling. 

As for the workshop, it also constitutes a serious danger from the stand- 
at of tuberculosis, whenever it is not properly arranged. Anemic 
fedividuals contract tuberculosis in such places and contaminate their 
fellows. As M, de Freycinet remarked with good reason, more than forty 



228 



SIXTH INTERNATIONAL CX)NaRESS ON TUBERCULOSIS. 



years ago, " most industrieSi one might almost say all, are unhealthy*" 
The dusty workshop draws workmen from everywhere* The sick and the 
well, without distinction, are obliged to work together mider unhygienic 
conditions; thus tuberculosis is generated as in a *' closed vessel/' and 
spreads to neighboring villages* 

Factory districts; built mthout any regard to hygienic principles, con- 
stitute a veritable social danger from the standpoint of tuberculoaia. 
The functional life of the factory spreads contagion in every direction 
by the mere fact of its installation* It is in itself a source of disturbance 
to the life of the inhabitant who lives in its immediate neighborhood. 
Regulations are urgently needed for the control of factories in cong^ted 
city districts, and special districts should be selected in advance and as- 
signed to them for their use. The smoke, the deleterious gases, and the 
various kinds of dust which they generate, should not be allowed to injure 
the residential portions of the city* 

In selecting a site for a factory, the direction of the prevailing winds 
must be studied and the factories so placed that the winds ^ill cany all im- 
purities away from the residential section. In Paris a large number of facto- 
ries are situated at the western boundary of the city^ and the disadvantages 
of this location are daily becoming more apparent by the perceptible impair- 
ment of the quality of the air in that neighborhood. When we remember 
that, for at least three hundred days out of the three hundred and sixty-five, 
our factories belch forth torrents of smoke, gas, and dust, which spread over 
the city and vitiate the atmosphere, and especially that they greatly impair 
the chemical radiation of the sun's rays, the importance of selecting suit- 
able sites for factories at once becomes evident* Our large cities readily 
consent to set aside areas for the amusement of the people^ for beautify- 
ing the city, for commemorative avenues, public gardens, and parks* It 
is equally rational to realize that special quarters should be assigned to 
factories. Naturally* they should be assigned to those portions of the city 
where transportation facilities are good, and which are easy of access to 
numerous railroads, canals, and other active channels of industrial circu- 
lation. It is equally obvious that it is to the interest of a city to grant 
special advantages in order to encourage the establishment, under 
definite conditions, of factories which would contribute to the material 
prosperity and importance of the city. It is becoming more and more 
important that the factory districts should be established in the most 
inexpensive portions of the city and its suburbs, so as to insure their future 
development. By selecting in advance the districts to be exclusively 
reserved for factories it is possible to attain this important object, namely, 
cheap ground, which, by avoiding speculation, enables industrial estab- 
lishments to spread out over large areas, where air and light penetrate 
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freely into all the workrooms. By thus rationalty studying in advance 
the districts to be devoted to industrial enterprises, the solution of the com- 
plex problem of the hygiene of cities, one of the chief elements of which 
is the preservation of the purity of its atmosphere, becomes greatly sim- 
plified* 

Contamination ia sometimes even worse in villages than in cities. It 
may be stated in a general way that consumption is conveyed from the 
city to the village. 

As in the city, so in rural communities, we find accursed houses, where 
family after family moves in and their members die one after another, 
and hamlets notoriously nnsanitar>% wliich are visited again and again 
by tuberculosis. Unless energetic measures are adopted in the country, 
the number of tuberculous centers is destined to increase indefinitely 
from lack of disinfection; everything that becomes infected renews infec- 
tion and becomes an impregnable center of contagion. 

Since, howev^er^ lack of light and air around the dwelling cannot be 
incriminated in rural districts, it must be the lack of hght and air within 
the dwelling that is chiefly to blame. The causes of the insidious spread 
of tuberculosis, which is infecting our rural districts, must be sought in 
migration from the city, mihtary service, and the industrialization of the 
rural population* It is particularly from industrial cities that the village 
iBceivee overworked, ill-nourished, and depraved consumptives, those who 
have not quite succumbed to the unsanitary conditions of tenements and 
furnished lodgings in a large city* In small communities where industry 
flourishes, where farming-land is rich and well cultivated^ tuberculosis not 
infrequently works terrible havoc. 

The causes of this state of aflfalrs are most frequently found in the 
unsanitary condition of improvised lodgings for the accommodation of the 
growing population of workers. The workmen's families, under these 
circumstances, live in tenements which beggar description, and under 
conditions of inconceivable overcrowding. Men, women, and children, 
working all day in the factory, often sleep at night in a single, unheated 
room, usually having no other opening than the door. In some villages 
more than one-fourth of the houses are active centers of tuberculosis. 

It is well known that the ravages due to contagion are in general much 
greater in the country than in the city. The fataUsm of the peasant, 
which keeps loim from consulting a doctor, also prevents him from im- 
proving his condition. Certain local customs help to aggravate the con- 
tagion. The furniture, clothing, and bed-hnen of consumptives are sold 
or transmitted by inheritance without pre^us disinfection. In some 
oriental countries the custom even prevails of distributing among the 
poor the garments of persons who died from tuberculosis. 
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Small industrial establishments, which apparently should enlist our 
sympathy, are in reality much more dan^rous from the standpoint of 
tuberculosis than large industries. In the present state of Uxing condi- 
tions among the people, one of the most active instruments in the spread 
of tuberculous infection is the family workshop, with the practice, glori- 
fied by economists, of working at home. The work being carried on 
in inadequate rooms, the atmosphere becomes loaded with dust, the air 
is never sufficiently renewed, and b, moreover^ contaminated by the toxic 
waste-products of pulmonarj^ respiration and emanations from the heating 
apparatus--H)il, grease, products of combustion, and the odor of coal-oil 
lamps. The workman expectorates on the earthen floor, with a total dis- 
regard for the seeds of death that he is scattering in every direction- The 
family workshop very often becomes the vestibule of the hospital or the 
graveyard. When infection has once established itself in the village, how 
IS it to be stamped out if no transformation, no disinfection, can take 
plac^? 

Contrary to the impression which still prevails generally among the 
people, tuberculosis is not hereditary. The consumptive is made, not 
born. Nevertheless, it is an important factor in depopulation. Tuber- 
culous parents have fewer children than parents who are free from the 
disease. Besides, the children of tuberculous parents, much more vul- 
nerable and more exposed to the disease in their surroundings, show a 
higher death-rate than other children. 

The period of life which is least exposed to infection is early infancy. 
Infection is generally recognized to be exceedingly rare in children less than 
a year old. As the infant is unable to move about of its own will, and 
creep about in the house, or carry its polluted fingers to its mouth or nose, 
the tubercle bacillus rarely effects an entrance into its organism. With- 
out being absolutely immune, its dependent condition tends to protect 
it against the disease. But as soon as it begins to move about of its 
own free will it is exposed to all the family sources of contagion, ami all 
the dangers which result from the unsanitary condition of the dwellings 

From the age of one year to sLx years, tuberculous infection becomes 
formidable and shows the importance of family contagion at home. This 
period is generally acknowledged as the most dangerous period of early 
life. The tuberculosis which appears in the adult is in most cases piB- 
pared in advance by an attack which the individual has had during his 
tieglected infancy. If it bad been taken in time, the disease would have 
disappeared, without leaving a trace, so rapid is the transformation and 
regeneration during the growing period; instead, the disease is neglected 
or unsuspected, because it is so frequent among the lower classy, 
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and a latent tuberculosis develops, which is suddenly lighted up ag^ 
to strike the individual when he arrive© at full maturity. Hence, the 
development of the terrible evil must be prevented at all costs in the child, 
by removing every source of contamination, by hardening the body, and 
improving the resistance of the individual as a whole. Therefore, the 
principal problem to be solved is to organize the defensive forces of the 
child against tuberculosis by improving the sanitation of the home. 

The solution of the problem is, therefore, primarily preventive. This 
is the fundamental principle by which we should be guided in our fight 
against tuberculosis* But in order to make the child *s life hygienic, 
we must first of all provide it with a healthful home. The child's vital 
functions, especially the respiratory functionsi are very active from birth, 
and on them its normal growth depends. It has been said, not without 
reason, that a man is as old as his lungs. The respiratory organs form 
the most important part of the vital machine, and in a sense may be taken 
BE an index of the individual's actual ability to live. In uncultivated 
rural districts, where it would be so easy to obtain that abundance of 
light and air which the laws of hygiene require, the peasants usually 
exhibit an impassive indifference toward any question which do€^ not 
diitjctly affect their material interests. They pay much less attention to 
the bringing up of their children than to the rearing of their animals* 



The infection of a dwelling is often due directly to the state of the aoU 
on which it is built. The tuberculous districts in our crowded quarters^ 
which are almost always the worst parts of the city, have a soil infected 
by the action of centuries. Deprived as they are of light and air, gases 
produced by organic fermentation accumulate in them in considerable 
quantities. When the rains come, and the water around the house filters 
through the permeable soil, it forms a piston and drives the putrid, gaseous 
products of the fermentation of the soil beneath the foundations into the 
earth and floor of cellars or lodgings on the ground floor, To place a 
dwelling on a secure hy^enic foundation, the soil on which it is built 
must be protected against contamination by an absolutely impermeable 
protective covering, which is rarely the case. 

It is, therefore, a matter of prime necessity either to render the surface 
impermeable or, what is very much better and more in keeping mth 
natural conditions, to raise the first inhabited floor high enough to permit 
free ventilation underneath. Indeed, it would be most desirable if it 
were possible to change the situation of dwellings for the lower classes 
from time to time, in order to ventilate the ground that they occupy. 
To accomplish this their legal tenure of life should be made aa short as 
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One of the greatest obstacles in the way of building sanitary bouses, 
that is to say, houBes freely exposed to the light, b found in the specula^ 
tion which has taken po^ession of real estate in cities and which i^^ates 
high-priced land. Valuable land will invaj-iably be covered by high 
buildings, without light, without air, and overcrowded. To inhibit 
speculation in real estate In congested districts, laws must be paased 
permitting construction on only part of the land, according to scien- 
tific principles with respect to direct illummation by the sun's rays. If, 
in cities which have grown up within the past fifty yearSi this simple 
plaa of adapting the shape of housesj and detennining the maximum sur- 
face to be covered on a given lot for a certain number of stories, according 
to the latitude, had been made part of the charters of cities, we should 
not now have to deplore the human hecatombs which are the direct r^ult 
of the barbarous ideas by which we are still governed at the present 
time. 

One of the most effective means at our disposal of improving the 
public health in a congested district, is to establish a definite proportion 
between the surface to be built upon and the free surface of a piece of 
ground. To prevent the constant increase in the price of land in cities, 
the mumcipalities might become the owners of large areas, as suggested 
by the Congress on Hygiene and Demography j held in Berlin in 1907, 
in a very explicit resolution which was adopted at our suggestion and 
which deserves to be quoted. The Congress resolved that "the question 
of economic and hygienic dwellings in large cities resolves itself into a 
consideration of the land. In the opinion of the Congress it is of the great- 
est importance that* m order to abat^ the effects of real estate speculation 
in cities, municipalities, charged with the duty of defending the higher 
interests of public hygiene, should secure possession of a considerable 
extent of ground at low prices, in order to make the best use of it accord- 
ing to the special conditions in each country for the rational improvement 
of living conditions/' 

In rural communities the increase in the price of land can be prevented 
by the estabUshment of communal ground. The more property a parish 
o^us, the more elTectivc will be its efforts, if properly directed, to combat 
unsanitary conditions and overcrowdmg. Cities, likewise, should be on 
the same footing in this respect. They should approximate more and 
more the conditions of smaller districts which own communal land. 
Land owned by cities should be inalienable. By selling such land the 
municipalities would commit a crime, which might some day make it 
impossible for them to offer a defense from the standpoint of public hy- 
giene. It wouidj however, be quite proper to give a long lease on such 
land 
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From the social as well as the hygienic standpoint of a city, it ia well 
that the different classes of inhabitants should be Intermingled to a 
certain extent; but whatever the social category of the tenants, the 
dwellings should stand on a footing of equality mth regard to hygienic 
requirements. It is just as wrong for a work man *s house to be unsanitary 
as to permit unsanitary conditions in a mansion inhabited by its owner. 

It is most natural that large and even small cities should build broad 
avenues ornamented by luxurious dwellings, parks, and gardens, and that 
citizenB should pride themselves on the fact that their city poss^ses 
large commemorative avenues. It is even desirable that the citizens, 
as they walk through the vast areas where the life of the city is con- 
centrated, should have the feeling that their city excels in luxury and 
grandeur; but in the matter of the dwelling-house, equality of conditions 
is a prime necessity which, if scrupulously observed, most profoundly 
affects the life of the city* It follows that in the city of the future the 
modest dwelling will be found facing the public parks and gardens. No 
more poor quarters and rich quarters^ — such is the maxim of the true 
hygienist. If a poor quarter is a social absurdity, it is stiJl more a hy- 
gienic absurdity. The beneficent sunlight is here to shine for all and to 
penetrate into every human habitation, 

The concentration of misery, wMch is observed in most of our cities, 
b one of the most appalling features of modem life, which owes its exists 
ence in a large measure to a desire for land speculation. TMien scattered, 
poverty almost tends to disappear; at all events it diminishes. To 
attack the evil, when it is confined to a continuous surface, is fraught 
with technical difficulties, which seem to render any serious impro\*e- 
ment hopeless. When closely congregated, these wretched dwellings 
became virulent centers of infection; scattered, they are infinitely 
less dangerous, and their sphere of influence can be circumscribed* 
Hence the plan of having rich and poor live in the same quarters pr^ents 
certain great advantages. The application of this principle holds out 
much more hope of progress in public hygiene than the plan of erecting 
luxurious dwellings, commanding a high rental in certmn quarters exclu- 
sively, and concentrating cheap dwellings in other parts of the city. 

In a number of countries there has been a strong movement to preserve 
existing open spaces and provide additional ones for the future. This 
agitation ignores a question which is much more important to the public 
health, namely, to reserve immediately aroimd the dwelling a free space 
sufficient to provide plenty of air and light. The free space which the 
dwelling needs most of all is the public highway, and especially that 
portion of it which is known as the yard, from which the dwelling obtflins 
its light and air. The life of the city will, in reality, depend on this open 
space around the house, and not on the number of parks or public gardens* 
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^^B have a reparative aotion on the living cells of the body, and, therefore, ^^| 
^^m constitute the most powerful factor in any r^ime for avoiding tubercu* ^^M 
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tbetnieal IjifiiieQce — elements wMch sdence m bs yet incapable of resolving 
into Ibetr Gompotient parts — preside over reactions of incalculable power 
for aoQfltBDtly fe^no-ating life. The intenMty of their action is dii«etly 
pmportioEidie to the length of time during which they act. It is no longer 
to be borne that be who designs a city should ignore, in his drawings^ 
the fimdamental source of life. 

Diacovery by scientific means of the best methods to cause the rays 
of light to penetrate into the dwellings b the fundamental question towaid 
which our best efforts have converged for the past few years. The vague 
empiricism which formerly served as a basis for the plans of our modem 
diies, and which practically plunged them into obscurity, is, in a large 
measure, responsible for the social evils which have resulted from our 
mbocmception of this principle. Tuberculosis is its direct result. The 
qoestion of the solar rays and light in general is such an important one in 
planning entire city districts, struts, and houses, that the future of human 
life itaelf depends on its rational solution. The sun is the fountain 
par e^eUenct at which all the people of the earth, without exception^ 
must come to drink if they hope to live and prosper. When we are onoe 
convinced of this elementary truth — that light is the great food, compared 
to which all others are of secondary importance — the general impression 
we receive in going through our modem cities, and in entering modem 
houses, is that we live to a great extent in darkness. 

Our largest and most populous cities^ including our capitals most of 
the time do not even know the benefit of abundant light; in our vast 
and majestic avenues and boulevards, and behind the fronts of our most 
sumptuous houses, you will find eveiyi;hing dark. In our long and 
narrow streets, lined with houses, the rays of light do not even penetrate 
through the fronts of the houses, and practically never reach the yards; 
they only reach the roofs. Our public streets are narrow fissures that 
plow the urban soil, and resemble deep crevices more than an^'thing else. 
Practically, only the vertical raya of light, which barely reach the win- 
dow-sills, are eflfective under such circumstances. A great many of our 
modem dwellings receive their illumination practically only by diffused 
and reflected light. 

A close examination of large modem cities shows that the first third 
of the floor space in houses is in complete darkness; the secxjnd third 
receives a vague, diffuse light; and only the last third is partly pro^-ided 
with luminous rays. These conditions, wliich are almost universal, ex- 
plain the persistence of tuberculosis, and its constant spread in larg^ 
centers of population, where light is dealt out with such a parsimonious , 
hand. 

This wretched illumination of the interior of our houses must be 
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radicBJly reformed. The city dweUer who m content to live more and 
more in darkness should be informed of what happens to the inhabitants 
of deep^ narrow valleys where scarcely a ray of light filters in during the 
greater part of the year. Such communities are decimated by all the 
ills that attack mankind ^ and lead a miserable^ vegetative exbtenee. 
The same things to the shame of our atlvanced civilization be it said, 
occurs in certain portions of most of our large cities. 

At firat sight, the attempt to show that a full supply of sunlight is the 
sovereign remedy against tuberculosis in the home, seems to present 
insuperable difficulties. To expose the fronts of the houses to the sun 
for aji many hours as possible, ta direct the rays of sunlight into the 
remotest corners of the house through as many openings as possible, 
will, nevertheless, as we shall see, in our temperate cUmates, ftimish a 
very fair solution of the problem. The chief fEictor in the problem k 
the angle formed by the sun's rays with the horizontal plane in any given 
locality, Tlie lower the latitude, the greater will be this angle, until 
it finally reaches 90° at the equator. The higher the latitude, the smaller 
is the angle, reaching 0*^ at the polar circle, depending on the seasons. 

This brings us to the great question of the proper exposure of houses, 
which depends directly on the direction of the public streets. On this 
question ultimately depends the solution of our problem — ^namely, 
sanitary, and therefore ajitituberculous, dwellings. 

The measuring of insolation belongs to meteorology. Meteorologic 
observ'ation has gradually developed during recent years. In some of 
the large cities the importance of gathering data of this kind with accuracy 
is beginning to be appreciated; but no practical measures to that end have 
as yet been adopted. The practical importance of a meteorologic service 
cannot be too strongly urged on all large centera of population. The 
observ^ations furnished by such a service must determine in a great 
measure the methods to be adopted for improving the public health, 
A careful study of the climatic conditions of a locality ought to result in a 
rational exposure of the houses. 

One interesting element, the importance of which is beginning to be 
suspected, is the mean annual average duration of insolation. This is 
obtained from observations made during a long series of years and gives 
the coefficient of solar heat possessed by a given climate. Every point 
on the globe has a mean annual number of hours of sunlight, a point the 
im|x>rtancc of which should be emphasized from the hygienic standpoint, 
and which should be made the basis of every plan for the improvement of 
dwelling-conditions. 

It must be remembered that all the hours of sunlight have not the 
same biological value, according to latitudes. The early morning hours, 
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the hours in the middle of the day, and the hours of the late af temoon^ 
at the same time of year^ the hours of winter, and the hours of summer, 
are not identical in action. The strength of the sun's rays depends 
directly on the heat of the sun and the quality of the atmosphere. During 
the same period of time the intensity of insolation may vary greatly, 
as in winter when the sun is very low, and in the summer when the sun, 
on the other hand, is very high. If we examine the values which represent 
the amount of sunlight during corresponding periods of the year, we obtain 
for every point on the globe in the same latitude the relation between 
insolation and the summer solstice, and that between insolation and the 
winter solstice, that is to say, the day in the year with the largest amount 
of sunlight, June 21st, and the darkest day, December 21st. This relation 
between insolation and the longest and the shortest days of the year is 
one of the sanitary factors in the climate of a given place. Between the 
equator and the polar circle, in the northern hemisphere, every gradation 
of insolation is encountered. 

The problem is complicated by the necessity of determining the amount 
of sunlight that strikes the vertical surfaces of the house at various times 
of the year. The amount of light received by a unit of surface of the soil 
in a given locality must be compared to the angle at which the sun's rays 
strike the plane of the house-front. Rigorous formulae, applicable at every 
point on the globe, and to a certain established exposure of buildings, 
enable us to secure a certain number of hours of sunlight at any season 
of the year. 

In the second part of this lecture we shall develop, partly by means 
of photographic plates, the numerous studies which we have made on this 
point, and the results obtained in five of the largest cities in Europe and 
five in the United States. 

The main conclusions are that buildings having their axis directed 
north and south will receive the greatest number of luminous rays on their 
east and west exposure. 

The streets running in that direction may be much less wide than 
those running east and west; streets running at different angles within 
this angle of 90 degrees will vary in width between these two extremes. 

The example set by the city of Washington may be cited at this point: 
In 1791 the capital of the young republic of the United States, which had 
been moved from New York to Philadelphia, where it remained until 1800, 
was preparing for its final transfer to Virginia. President Washington had 
been god-father to the development of the plans for the federal city. As 
early as 1790 Congress had decided upon the neighborhood of Mt. Vernon, 
the home of the President, as the poUtical center. In the plan which was 
drawn up at that time and published in Philadelphia in 1792, it is interest- 
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ing to note the principles which governed its creation* Every precaution 
was taken from the beginniDg. Streets intersecting at right angles were 
laid out running north and south, and east and west, with a few additional 
streets running obhqnely. Their width was to be in proportion to the 
monuments to be built on them, and was secured in advance by planting 
trees. All the sites for future build ings, parks, and other open spaces 
necessary to the life of the capital were selected in the most suitable 
situations, and those most susceptible to future improvement. The 
large transverse and oblique avenues were designed to give access to the 
most important buildings and to the points which commanded the !>est 
outlooks* The points of intersection of the oblique avenues r with a north 
and south and east and west network, were reserved for public edifices, 
parks, and gardens. This plan, which preceded its completion by so 
many years, with its many avenues running north and south, which is the 
best exposure, deserves to be emphasized as one of the many proofs of 
the method and tenacity of the great American people* In the course of 
its execution, the plan of 1792 was motUfied in a few particulars for the 
purpose of increasing the number of public parks and promenades. This 
is the most remarkable example that we can quote of a non -empiric for- 
mula, at a time when the importance of the exposure of public streets was 
absolutely unknown. 

From the standpoint of illumination by the solar raj^, the mdth 
of the struts in a given city, therefore, determines not only the height 
of the houses, but^ — what has not been mentioned so far — the angle which 
the street shall make with the meridian. This may be stated differently, 
as follows: For the same height of buildings, a city or city quarter must 
have a standard width of street, which shall vaiy with every change in 
the direction of the street. To establish the width of streets in a city 
plan without regard to their direction is a grave error which it is high 
time to correct. Most building regulations in our large modern cities 
need complete revision in this respect. Assuming that the direction of the 
streets of a city varies by 10 degrees, there must be ten standard widths 
corresponding to these ten different directions. If the variation in the 
direction of the streets is 15 degrees, *seven standards will be required; and 
if the variation is 22 i degrees, the number of standards will be five* As has 
been stated, this problem can only be solved by introducing absolutely 
accurate meteorologic obser\"ations, and by taking into account for each 
individual city the following elements: duration of insolation* coftb- 
sponding temperature; determination of the thermic value for an average 
year. In this way, by taking the course of the sun as a basis for the plan 
of a city, the hygienic power of luminous rays is destined to check the 
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advance of tuberculosis and to bring about a radical transformation in 
the hygienic conditions of our populous centers. 

Certain difficulties, resulting from the application of these principles, 
are apparently encountered in the attempt to increase the width of our 
public streets and reduce the heights of houses. One objection that is 
urged is that, as a result, the cities will have to grow disproportionately 
in extent. This objection is easily overcome. Cities do not grow in a 
single dimension, but in every direction, approximating the shape of an 
ellipse. By increasing the width of the public streets we, therefore, do not 
increase the city in a single direction, but, in fact, increase its superficial 
extent in a very small proportion. 

It is also stated that increasing the surface of the public streets will 
entail a very large cost. This objection may be answered by explaining 
the method by which a distinction may be made in large cities between 
streets for heavy traffic and those designed for light traffic. Only the 
streets for heavy traffic will be subjected to large expenditures for paving. 
The secondary streets, which will merely give access to dwelling-houses, 
owing to their reduced width, will require much smaller roadways. The 
remainder of the street, the sole object of which is to increase the light, 
is to belong to the abutting properties and to be covered with vegetation. 

This reduction of the surface occupied by this narrow street will, there- 
fore, be an economy to the city. Instead of increasing the rents of the 
houses along the streets, it will, on the contrary, reduce them by greatly 
diminishing the taxes. This important question of secondary public streets 
has been very well solved in certain parts of England, and in Ulm, Wiirt- 
emberg, that model city of 80,000 inhabitants. The real solution of 
the problem in the future consists in increasing the ground between 
private dwellings and the sidewalk. We may refer at this point to the 
practical methods of drawing up plans which we have presented on this 
subject to various congresses. 

Finally, it has been objected that the value of real estate might be 
gravely affected by these new methods. In the present study we are 
not dealing with the districts given up to the busy traffic of commerce. 
Owing to the necessity of concentrating on the smallest possible extent of 
ground the greatest possible number of business establishments, in order 
to simplify communication as much as possible, such districts may for the 
present be left out of the radical reforms which we here advocate. For the 
future, however, we count upon the effect of the constant increase in trans- 
portation facilities. At that time there will be no difficulty in applying the 
new methods of direct illumination by external light to such districts also. 
Instead of depreciating the value of real estate, as it has been claimed, the 
new methods we suggest are destined, on the contrary, to increase it. 
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A study of the averaga number of inhabitants in certain unBanitary 
districts, selected from various large citi^, and in various parts of the earth, 
shows an average density of population equivalent to 40,000 to 60,000 
inhabitants per square kiiometer, We are astonished to find that th^e 
methods would enable us to provide quarters for the same average number 
of inhabitants. 

Whatever may be said, it cannot be denied that one of the most 
striking characteristica of unsanitary districts is the want of system in 
the placing of buildings, which occasions much more loss of space than 
would be supposed at first sight* In this demonstration it is to be re- 
membered that we are dealing with extensive territorj% not less than a 
square kilometer, and not with small groups of houses* 

Quite often the division of an unsanitary district into lots is most 
defective. This is a most interesting point which needs to be emphasized 
and wiiich we have studied in many of the drawings that accompany this 
paper* 

The systematic utihzation of a piece of land in building a sanitary 
house is, therefore^ not only more profitable from the standpoint of the 
general health of a city^ but also from the standpoint of the number of 
persons which the city can accommodate. 

[The second part of this lecture was given by M. Rey, without manu- 
script ^ and with lantern illustrations to the number of about 225* This 
part of the lecture is briefly summarized below* At the end of the second 
part {after p, 247), one will find a series of drawings showing proper orienta^ 
tion of streets in relation to height of buildings, latitude of the city, hours 
of sunshine, etc* — Editor,] 

L Tuberculous Tenements. — ^Tuberculous dwellings in congested dis^ 
tricts; characteristics of tuberculous quarters; absence of light and air 
in the house due to narrow streets, excessively high buildings with small 
windows^ incorrect exposure, and dark, damp '^w^ells," 

Examples of tuberculous dwellings. An entire family, living in such a , 
dwelling, and in the course of a few years all carried away by the scourge. 
Results of autopsies. The defects of construction illustrated by theae 
dwellings. 

Typical tenements selected from the tuberculous quarters of some of 
the large cities of Europe and the United States of America, Characters 
which these tuberculous dwellings have in common; abeence of light and 
air; overcrowding and con£ned air. 

Conclusions arrived at by examining tuberculous tenements in con* 
gested districts* 

Total number of illustrations, about 35* 
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II. The Room. — ^The room as it exists, the cell in which the inhabitant 
of the city lives the greater part of his life. Defects of illumination and 
ventilation. The districts that are always in darkness, without ever receiv- 
ing direct rays of light, encourage tuberculous infection. 

Entirely new methods of construction as applied to the room, permit 
direct illumination of all its surfaces. The ceiling, walls, and floor are 
directly illuminated through the window, without leaving any part of the 
room in darkness. Sanitary formula for the lighting of the room. Addi- 
tional lighting for the walls, ceiling, and floor, at the rear end of the room, 
by means of simple and double refraction of the rays of light. 

Ventilalum of Room. — ^The so-called ventilating shafts, like all me- 
chanical contrivances, are insuflScient for rational ventilation. Hygienic 
ventilation can be effected only by admitting the air through the window, 
the air being introduced below and escaping above. The new model of 
a perfectly lighted room permits automatic ventilation. Sanitary formula 
for ventilation. Movement of day and night air. Transverse (through- 
and-through) ventilation. 

Arrangemerd of the Nursery, — The importance of lighting and ventilar- 
tion, and of adding a balcony arranged after a special plan. Typical plan 
for a nursery. 

Closets. — ^The air in closets built into the walls must be constantly 
renewed. Closets especially constructed so as to ventilate the night- 
clothes hung against the outer surface. Method of ventilation. Closets 
placed between rooms and their thorough ventilation. 

Dust and how it settles in a Room. — ^How to combat dust. With the 
new model of room its removal is facilitated. All the comers are rounded, 
especially those which are vertical, and those which are horizontal to the 
floor. 

The present methods of heating are bad. Their defects from the stand- 
point of tuberculosis. Flues for the escape of smoke. Sanitary method 
of heating rooms. Windows with double, parallel panes, forming a pro- 
tective air-cushion. The principle of heating by window strips. 

Total number of illustrations, about 22. 

III. The Kitchen and Food-Receptacle. — ^The kitchen as at present 
constructed. Its defects of lighting and ventilation. Lack or defective 
arrangement of indispensable accessories. Various types of tuberculous 
kitchens looking out on yards. 

A sanitary kitchen should have through-and-through ventilation. New 
method of constructing a kitchen by permitting the ceiling to be used for 
carrying off vapors and odors, and automatically effecting ventilation. 

Various types of antituberculous kitchens. Discussion of methods of 
lighting, ventilating, and cleaning. 
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AcceBBories of a mnitary kitchen and their arrangement. Various plans. 

Importance of the {ood-receptacle from the standpoint of antituberculoua 
sanitation. Ab at present constructed, it is often an infected receptacle 
and contaminates the food which it is supposed to presen'e* 

The sanitary food-receptacle* must be protected from dust, heat, and 
light, and kept s^^^eet by constantly renewed currents of air. New con- 
BtnjctionSi with details of internal arrangement of a food^receptacle^ pro- 
vided with a flue both for ventilation and for isolation, solving the problem 
of preserving foods. Types of sanitarj^ food-receptacles in various kitchens. 
Method of constructing a receptacle of varnished, durable cement, with the 
walls of the flue absolutely smooth, impermeablei and washable. 

Total numlier of illustrations, about 18. 

IV, Water-closets. — ^T}'pical defects of unsanitary water-closets, 
very badly liglited and ventilated, and filled w^th rubbish. Various types 
showing lost space, bad ventilation, with hoppers, and without provision 
for active renewal of the air. Method of constructing eanitai^^ water- 
closets, well ventilated and with direct illumination. Arrangement of such 
water-closets in various kinds of dwellings. Plumbing so arranged that 
the supply- and w^aste-pipe are economically combined with a douche and 
bath for children. 

Total number of illustrations, about 7* 

V, The Staies. — Unsanitary stairs. Characteristics; bad lighting, 
sometime absolute darkness ; bad ventilation. All the dust brought in 
from the outside accumulates on the stairs and forms a crust on the walls. 
Unsanitary stairs carry the infection from one lodger to another. T)''pes 
of stairs in tuberculous houses. 

Our definition of stairs is a vertiml Btreet giving access to the apart- 
ments in the dwelling. Light, air, and water must codperate to keep the 
stairs sanitary. 

Sanitar}^ stairs. Characteristics; they are filled with light and con- 
stantly bathed with pure air. The walls, eteps, and landings must be so 
constructed that they can be flushed with large quantities of water in order 
to prevent the dust from settling. 

Sanitary stairs free from dark comers, w^here air and light can pene- 
trate freely, are mainly of two types. The longitudinal staircase with 
an entrance-landing for light and ventilation, the air and light being admitted 
in the direction of the rise; and the iranBverse staircase wdth two entrance- 
landings for lighting and ventilation at right angles to the rise. Advantages 
of theae two types of staircases. 

♦The foffd-neceptade ("gardfr-manger") correiipondi to the <^ontrivftDce with walk 
of wire screening vihich m America is generally known as a "safe/' In this country 
the ice-box or refrigerator, which is found in tne humblest dwelling, takea the place of 
tbe " garde-mnnger." — [Transiator^M rwie.] 
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The Bhape of the step in a sanitary staircase* One set of steps for 
children near the hand-rail, and another for adults in the central portioo. 
Staircase with free air, and double landings, giving access to a lai^ number 
of apartments* Types of hottses with sanitary staircases. 

Method of cleansing the sanitary staircase. The importance of con- 
stnicting the different portions so that they can be flushed down with 
large quantities of water. Types of such a staircase. 

Total number of illustrations, about 9, 

VL The Lodging or Apartment, — ^Tuberculous lodgings. Charac- 
teristics : they are always lodgings without light and with defective ventila- 
tion. In these tuberculous lodgings the amount of space which Ls entirely 
Tsdthout light b enormous. 

Lighting and ventilation of the apartment* It is important that the apart^ 
ment be placed transversely across the building, so that the light may 
penetrate evBvy part and ventilation may be through~and-through. Various 
typ^ of antituberculous apartments, showing complete ventilation. 

Plans for antituberculous lodgings showing the latest improvements 
in rooms, kitchens, water-closets, and stairs. 

In a sanitary apartment the closets should be built into the widb; t3rpical 
arrangement of closets with direct through-and-through ventilation* 

The kind of apartment or lodgings wliich can best be adapted for dwellings 
for the lower classes. They require, from the standpoint of tuberculosis, 
a complete reform in the plan of their arrangement. 

Various types of apartments or lodgings with two opposite frontage. 
Lodgings with workshops having a common staircase. Lodgings for the 
indigent, Nigkl-rejuges in large cities. 

Total number of illustrations^ about 15, 

VII. The Top Stoey,— The roof of the dwelling-house, which occupies 
the most sanitary space under present conditions, covers the most unsanitary 
story in the building. The mortality among those who live in the top story, 
under the roof, is as large as if they lived in a cellar. Type of these unsani- 
tary constructions. Characteristics: the walls are too thin; lighting is 
defective, the distribution is bad, and the rooms are overcrowded. 

Application of rational principles of construction to the top story, 
which ought to be better lighted and better ventilated— more antituber- 
culous— than any other. Arrangement of this top story with mtn-parlors 
and small balconies annexed to each apartment in the lower stories, so as 
to be utilized by those members of the family who have the greatest need 
of light and air* Various plans. 

Instead of the old-fashioned, sloping roof, there should be water-tight 
roof gardens* Covered drying* flats, with a free circulation of air, should be 
supplied, and the tenants should be obliged to wash and dry their Ikien out^ 
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fflde of their apartments* Small laundries should be attached to the drying- 
flats, unless a general laundry for the tenants of the bouse is pro\ided on 
the ground floor. 

Importance of sanitary quarters for the servants. Types of buildings 
mth separate servants* qyarters on each floor, reached by an intermediate 
landing. 

Total number of Olustrations, about 14* 

\^IL The Yard. —Importance of the yard in city houses* The yards 
attached Uj tuberculous houses are always unsanitary, and lack of air and 
light is the rule. They are usually dark, damp pits, 

A closed yard is a reservoir for stagnant air. Types of houses with 
closed yards. AsMssnietit of hmU surfaces. Number of badly lighted and 
badly ventilated rooms. 

An open yard should communicate on one of its sides with the air which 
is constantly renewed in the public streets. This ventilation drives out 
the confined air, and the light penetrates freel3\ Types of houses with 
open yards on different kinds of ground. Estimate of surface built upon 
and of number of rooms* 

Comparison between plans with unsanitarj' closed yards and plans 
with sanitary open yards. The same number of rooms and the same con- 
struction area for certain types* The importance of such a change for 
the sanitary future of congested districts. The open yard is the only 
means of having a dwelling so constructed that it faces the light on all 
sides and is exposed to free ventilation, which is its very life. By this 
means every side of the house becomes an outside. 

Total numl>er of illustrations, about 20. 

IX. The House, — The unsanitary house; the sanitary house. Dis- 
tingmshing characteristics. Light and air. Internal arrangement. 

Application to the sanitary antituberculous house of all the conclusions 
arrived at by a detailed study of the kitchen and its accessories, the water- 
closet, the stairs, the arrangement of the apartment, the top story, and the 
yard. Various plans for antituberculous houses resulting from these studies. 

Application to various kinds of dwellings, and conclusions with regard 
to isolated dwelling-houses, flat-houses, and the large city house. 

Total number of ihustrations, about 28. 

X. The Street, ^Importance of planning the streets in anticipation 
of the future. Principle of ventilation of streets by the various prevailing 
winds. Direction of streets with respect to one another. 

Planning of streets with a view to future expansion. A method by 
which streets may be widened from time to time to meet the demands 
of traffic without detriment to foundations of abutting buildings* Impor- 
tance of this method in the saving of future damt^es to cities. 
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The importanee, from the standpoint of public hy^ene, of a certain 
amount of circulating air in the streets* Helation between the \^lume 
of air in the public streets and the height of abutting buildings. 

The angle at which the rays of light strike the basement of buildmga. 
The principle by which this angle should be determined, 

Met^wd 0} lighting and its effects on the inhabitants. How this reflection 
from the surface to the front of buildings is to be effected. 

Total number of illustrations, about 12. 

XL ExposuEE OF Houses and Stkeets- — The exposure of houses 
depends directly on the exposure of streets. It is only by means of rational 
exposure that the rays of light can be made to penetrate to the heart of 
the dwelling. The prevailing ignomnce in regard to this elementarj" truth 
is fraught with the gravest consequences to the health of the inhabitants. 
It is one of the direct causes of the spread of tuberculosis. 

In large cities practically no attention is paid by the authoritie^s to the 
exposure of the streets* Most of our modem streets are laid out without 
any regard to the action of the sun's rays, and it roust be admitted we live, 
for the most part, in darkness. 

Scientific determination of the penetration of the rays of light into the 
dwelling. On this question depends the solution of the problem of anti- 
tuberculous houses. Astronomical data bearing on the problem. 

For any city on the globe the width of the street mu^ determine not 
only the height of the abutting buildings, but in the same measure the 
angle which the street is to make with the meridian of the locality. With 
a given height of buildings the width of a street i^ill vary with every change 
in its direction. All larg^ cities will have to revise most of their building 
regulations. 

For a given height of buildings, the streets nmning north and south 
will be narrowest^ and the streets running east and west widest. Between 
these two extremes the width of the streets will vary according to the 
angles that they make with the north and south, and east and west streets. 
The principle of plans in accordance with these exposures. 

Total number of illustrations, about 15, 

Xn* Exposure of CniES, — Our city governments have paid no atten- 
tion whatever to the exposure of their public streets. The neglect of the 
logical principles of lighting the front of houses by the direct rays of the sun 
has rendered certain districts extremely unhygienic. 

Analysis of the plans of the five largest cities in Europe and the five 
largest cities in the United States of America: Ix)ndon, Paris» Vienna, 
Berlin, and Moscow; New York, Chicago, Philadelphia, Boston, and Cin- 
einnati. The population congregated in these ten cities represents almost 
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25,000,000. The characteristic feature of these plans is that they were 
made without any rational principle of exposure. 

The city of Washington is exceptional in that it gives a remarkable 
example of logical exposure for a large number of its north and south streets. 

Drawings made by means of astronomical data and the situation of 
the locality make it possible to establish with great accuracy the shadow 
thrown by a building abutting on a street upon the opposite building. 
The method of determining this shadow for four types of exposure of public 
streets: (1) North and south; (2) north-northeast and north-northwest; 
(3) northeast and northwest; (4) east and west. 

Determination of the width of the streets in each of the ten greatest cities 
of the world on the shortest day of the year, December 21st, for a given 
insolation period at the foot of the buildings, of a certain definite duration, 
varying between 38® latitude, north, and 55® latitude, north, from one 
hour and fifteen minutes to three hours. The buildings on these streets 
are supposed to represent three types: (1) 8 meters for one ground-floor 
and one story; (2) 15 meters for one ground-floor and three stories; (3) 21 
meters for one ground-floor and five stories. 

Practical results of astronomical calculations based on the drawings 
for each of the ten cities studied. Application to typical city districts, 
with an estimate of the number of inhabitants that may be permitted to 
live on a square kilometer. These results are applicable to plans for the 
extension of these large cities. 

The great importance to cities, from the standpoint of tuberculosis, 
of the data furnished by these drawings, which permit a maximum of 
lighting by the direct rays of the sun of all the frontages of inhabited build- 
ings. 

Total number of illustrations, about 15. 
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"Edinburgh. 

Special lecture, delivered at Jordan Hall, Boston, October 7, 1908. 



The antituberculosis crusade is a world movement of first importance. 
Although of recent origin, it has already attained striking proportions. It is 
a fine expression of the large humanitarian outlook of modem life. This 
great International Congress affords remarkable illustration of the wide 
interest which has been awakened. 

Nevertheless, the movement can hardly yet rank as an effective campaign 
against tuberculosis, save in a few centers. Speaking on American soil, it is 
my privilege to recognize that nowhere has a more thorough plan of action 
been instituted than in the city of New York. 

Before the Tubercle Bacillus: Sanitary Legislation. 

The work achieved by the nations severally, of which the International 
Congress is the formal register, has been overtaken in chief part during the 
past ten years. Prior to that, however, much had been accompUshed. 
Before the discovery of the tubercle bacillus, a warfare of less direct nature, 
but still a successful warfare, had been carried on. The methods of that war- 
fare have been maintained in more recent times, and must constitute an 
essential feature in the further movement. The recognition of physiological 
principles and the institution and enforcement of sanitary measures, with 
consequent improvement of individual environment, have proved of incal- 
culable service. The legislation of the past three-quarters of a century 
with regard to the dwellings of the poor, lodging-houses, workshops, factories, 
and other public health enactments have paved the way for the more direct 
attack. Through the influence of these measures mortality from tuber- 
culous diseases has as steadily lessened as that from other infective conditions. 
It is in large part due to the efficacy of such legislation that England has 
continued for long to yield the lowest death-rate from tuberculosis. The 
progressive decline in the death-rate during the pre-bacillus period thus finds 
definite and sufficient explanation. 

There can be no doubt that the housing question, using that phrase to 
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include all considerations relating to dwellings, lodging-houses, schools, 
workshops, factories, offices, etc., must occupy a chief place in the preventive 
program against tuberculosis. 

The attitude of certain countries — notably Italy, France, and Spain — 
toward tuberculosis in still earUer times is of historical interest, and, so far 
as these countries are concerned, has probably been of permanent value. 
Let me remind you that, toward the end of the eighteenth century, these 
countries regarded tuberculosis as a condition to be dealt with by special 
legislative enactment. For our present purpose it is sufficient to recall 
that a system of compulsory notification was in vogue, and heavy penalties 
were attached to breach of the statutes relative to precautionary measures 
to be taken in tuberculous cases. 

Enter the Tubercle Bacillus. 

In spite of a growing belief among advanced thinkers that tuberculosis 
was communicable, it took the world by surprise when the announcement 
was definitely made that the tubercle bacillus was the efficient cause. The 
incontrovertible fact had little immediate effect in relation to treatment. 
It was difficult for the existing generation to interpret its bearings. A 
glance through the Uterature of medicine during succeeding years recalls in 
striking fashion the tremendous work which was necessary before the bacillus 
was accepted practically as the cause of consumption and other tuberculous 
disease. The retrospect reveals an almost endless procession of researches 
regarding the bacillus, its life history, its toxic influence, its effect on the 
tissues of its host, the histology of the induced processes, the significance of 
constitutional symptoms, and the cause of death from tuberculosis. 

With more exact knowledge, clearer views were possible as to the connec- 
tion of a previously ill-defined group of diseases. The vagueness of older 
conceptions was replaced by clearness and unity of view. It became evident 
that heredity, which had hitherto played so large a part in the conception, 
meant chiefly greater liability of tissue, to which was to be added risk of 
infection by environment. 

There was speedily forthcoming from all parts of the world abundant 
evidence of the universality of the disease and the overwhelming disaster it 
induced. For the first time the tremendous mortality from tuberculosis 
seemed to be realized. 

Anttfuberculosis Effort. 

Efforts now began to be made to cope with the evil. Here and there 

institutions and agencies were founded for the relief of tuberculous patients. 

Gradually, in most coimtries of the world, there sprang up antituberculosis 

societies. The work of these had increased from year to year, and their 
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iiifluenc^ has been considerable as regards prevention and treatment* Th^ 
have helped greatly to awaken interest and direct public opinion. The labors 
of various national soeities have been fruitful and far-reaching. In recurring 
international congresses and conferences, the opinion of representatives from 
all the nations has been focused, with the result that the movement has 
advanced more or less consistently throughout the world> 

Reviewing the situation at the present moment, our feeling is one of 
admiration at the progress which has been made. In what may be said, 
subsequently, I trust it w^ill not be supposed that I am belittling the really 
splendid work which has been accomplished. I have kept m5^seLf in close 
touch w*ith the development of the movement throughout its entire course, 
and venture to say that no one appreciates more thoroughly the difficulties 
which had to be met and the excellence of the worJc 

Insufficiency of Movement. 

None the less, it has been my conviction for a number of years that the 
movement has tended to proceed on less effective lines than it might, 
that there has occurred an unnecessary dissipation of effort, and that conse- 
quently the net result has been less than it should have been- This mis- 
direetion and waste of energ)^ s^jm to me traceable in chief part to insufficient 
realisation of what is required, and the lack of efficient organization and co 
ordination of measures. 



Vastness of the Problem, 

In seeking for a solution of the vast problem, the first desideratum is a 
Just conception of its nature and extent* 

We start from the premises (A) that tuberculosis is an infective 
condition, and (B) that it is in large part the expression of faulty social 
conditions. 

TUBEHCULOBIS AN iNFECmVE GoNDITTON, 

As an infective condition, it must be attacked in accordance with the 
principles w^hich have been found applicable in the prevention of other 
specific fevers. These principles apply to tuberculosis no less than to enteric 
fever. 

But the prevention and treatment of tuberculosis present a more com- 
plicated problem, Tuberculosb has certain aspects aO its own. More 
especially it is peculiar in respect of the diversity of its clinical manifestations 
and Its varyniig duration. On this accountp the scheme of prophylactic 
measures available for other infective processes requires adaptation and 
enlargement. WTiile, for example, there is a stage in its course when, in the 
interest of unaffected persons, cases of pulmonary tuberculosis^ occurring in 
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the contracted dwellings of the poor, should be reraoved to hospital, it would 
be manifestly out of the question to propose the segregation of all. 



Incidence of Tuberculosis. 

A word or two seems desirable as to the extent of ground to be overtaken* 
I am convinced that most calculations as to the incidence of tuberculosis 
have erred on the smaO side. Consideration has been confined generally to 
ascertained mortality in diflferent countries. This has limited the issue 
unduly* The subject is particularly one where the statistician's figure 
require amplification at the hands of the clinician. I have made various 
calculations, and have elsewhere stated that a reasonable bavsis for estimating 
the incidence of tuberculosa in any district^ that is» in forms requiring 
attention, may be obtained by multiplying the recorded mortality from 
tuberculosis by 10. I am satisfied that this figure will be found to understate 
the actual fact. I believe it might be doubled without exaggeration. Time 
will not permit me to enter into details here. The main point to be kept in 
mind is that death-rates from tuberculosis represent very insufficiently the 
amount of tuberculosis requiring consideration from the preventive point 
of view. 

Passing from this, may I recall to your minds the extremely varying 
clinical liistory and duration of ordinar^f" consumption? There are caaea 
which run an acute course in a few weeks. There are cases which may last 
twenty years or more. Between these two extremes there is an infinite 
variety. There are cases of slight, early tuberculous infiltration. These, 
whether latent or progressive, may have no discharge whatever. At the 
other extreme, there are caaes of advanced tuterculosis, commonly accom- 
panied by abundant expectoration. Broadly, we have to separate between 
cases of '*open*' tuberculosis in which baciUus-containing expectoration is 
present, and cases of ** closed" tuberculosis, without such discharge. A 
distinction must be drawn between cases where the process, however exten- 
^ve, remains for the most part iocal, and cases where the local process, 
whether slight or pronounced, is associated with much constitutional preju- 
dice. We have further to separate between cases occurring in persons 
brought into contact with others through the exigencies of residence, work, 
or other conditions, and those occurring in persons who lead a relatively 
isolated existence. 

An Intricate Social Problem. 
While these examples serve to illustrate the great variety of manifesta- 
tion, they indicate most inadequately the actual intricacy of the problem. 
The essential dependence of the occurrence and spread of tuberculosis on 
prevailing conditions of social life is but partially revealed* 
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Tuberculosis permeates human society as does no other malady. It is 
one of the tolls levied on mankind because of his social habits, and society 
suffers through its ravages no less than the individual. It is the expression 
of an incomplete civilization. The social faults^ of which it is the register, 
are especially deficient aeration and overcrowding. The recognition of this 
fact is evidenced in the measures which science and clinical experience 
combine to enjoin in the treatment of patients. Under conditions of 
hyperaeration, the Consumptive patient, even if gravely ill, frequently 
recovers. Yet how difficult it seems to attain for prophylaxis what we 
strain every effort to follow as a therapeutic procedure! 

Tuberculosis in Infants, 

The individual, from the moment he becomes a social unit, is opposed by 
a procession of prejudicial influences which make for tiEberculosia. The 
room in which he is born and reared is commonly insalubrious. This seems 
evident when he is one of a family of six or eight in one or two rooms. The 
nursery is no less a factor to be reckoned with in the dwellings of the weU-to- 
do and rich. 

To the common disregard of sufficient aeration^ add the presence, in 
many instances, of actual infection within the home^ either because of the 
presence of one or more infecteil individuals, or because the house itself is 
infected* To this there must frequently be added the influence of malnu* 
trition from improper feeding, and the possibility of infection from contami- 
nated milk and other food-supply. What a handicap is thus assigned to the 
individual at his entry into the social circle! 

I am convinced that it is at this point that the tax is commonly levied, 
even if exaction of payment comes later. Every day I am more impressed 
with the frequency of tuberculous lesions in infants and young childreru I 
refer not so much to pronounced cases of pulmonary or abdominal tubercu- 
losis, but rather to slighter manifestations which often escape notice, such as 
glandular infiltration in the cervical and supraclavicular r^ons, associated 
with minor degrees of pulmonary involvement. 

Without entering on the vexed question of the channel of infection, a 
large mass of observations lead me to the conclusion that infection may 
occur by way of the mucous passages at any point from the oral and nasal 
orifices downward. The two essential factors are devit-aUzation of the 
mucous membranes and the presence of the infective organism. 

While statistics of mortality in childhood emphasize the frequency of 

disease at this stage, there is reason to believe that infection is far more 

common than the death-rate would indicate. The disease lies latent — ^it may 

*^, sealed in glands or limited elsewhere by cicatricial tissue — for long periods 

itU a fresh disturbing cause re-excites to activity. 



THE COORDINATION OP PREVENTIVE MEASURES. — PHILIP. 



253 



Once more, the exciting cause \b usually social in origin. Pexhaps it is 
the outbreak of measles, whooping-cough^ or other epidemic infection. In 
a large number of case^ it is to be found in the insanitarj^ conditions of school 
life, where insufficient aeration is common, accompanied oftentimes by 
immediate risk of infection through tuberculosis present in children or 
teachers r or clinging to the school- room itself* 

Tuberculosis amointg School Children* 

As to the occurrence of tuberculosis in school children, ray observations 
and views differ from those of some observers. I ara satisfied that tubercu- 
losis at this age is vastly more frequent than is usually supposed. This 
belief is baaed on two separate aeries of observations* Without entering into 
detaib, I may give a r^sum^ of the facts. 

The first aeries has reference to the frequency with which school children 
have presented themselves at the Royal Victoria Dispensary for Consump- 
tion, Edinburgh. Thus, out of a total of 16,589 consecutive cases, no fewer 
than 1917 were in children below fifteen years of age, that is, 1L5 per cent* 

The second series of observations includes my personal examination of 
groups of children in various schools under the school board in the city of 
Edinburgh. The groups of children were selected at random by head- 
mastera as representative of different ages, and strictly without any reference 
to supposed delicacy or otherwise. In judging the cases I made use of three 
simple definite tests* In every case the tests were applied by myself, and 
the results carefully noted by a colleague. The tests included — (a) Palpa^ 
tion, for evidence of glandular enlargement in the cervical and supraclavic- 
ular trianglep Only cases showing at least a dozen such enlarged glands 
were included as positive, (6) Percusmon of the apices, (c) Auscultation of 
the apices* In the final determination I regarded as tuberculous only those 
children who afforded positive evidence in respect of each of the three 
tests. In every case, and in relation to each of the tests, if there was 
doubt, I gave the child the benefit of the doubt. As a further correo- 
tion, to exclude the possibility of error and over-refinement in diagnoaig^ 
I wrote off 15 per cent, of the whole. The net result is that no fewer than 
30 per cent* of the children examined were found to present stigmata of 
tuberculosis. 

Of immense significance in this connection is the large increase of mor- 
tality wWch occurs during the period of school Ufe. Thus, taking the mor- 
tality from pulmonary tuberculosis in Scotland during three successive 
quinquennia from 1891 to 1905, I find that, while there is a remarkable 
decrease in the rate as between children under one year and cliildren under 
five years, amounting to 31.08 per cent. (1891-^5), 29.03 per cent. (1896- 
1900); and 15.3S per cent. (1001-05), and while there is likewise a decrease 



254 SIXTH INTERNATIONAL CONGRESS ON TUBERCULOSIS. 

in mortality between the ages of five and nine, amounting to 17.65 per cent. 
(1891-95), 25 per cent. (1896-1900), and 26.81 per cent. (1901-05), there is 
contrariwise a most striking increase in the death-rate of children from ten 
to fourteen years of age, the increase amounting in the respective periods to 
90.48 per cent. (1891-95), 105.88 per cent. (1896-1900), and 90.63 per cent. 
(1901-05). 

Unhappily, further analysis of mortality statistics raises a doubt as to 
whether the conditions of school life have improved pari passu with other 
sanitary progress during the fifteen years referred to (1891-1905). I find 
in respect of tuberculosis, other than phthisis, for all children under fifteen, 
there has occurred a slight increase of mortality during the fifteen years 
(1891-1905), amounting to 0.63 per cent. There has been under one year 
of age a marked decrease of mortality during the same period. For children 
from one to four years there has been a slight increase of mortality, and for 
children between five and nine a decided increase, amounting to 8.75 per 
cent., and for children from ten to fourteen years a much greater increase, 
amounting to 17.39 per cent. 

Tuberculosis at Working Ages. 

What I have said of the conditions of school life applies also to conditions 
of industrial and business life. Here again the individual meets adverse 
influences in the sense of insufficient aeration, over-crowding, contaminated 
atmosphere, and the possibility of direct infection either from fellow-workers 
or from the work-room itself. 

At this stage, the social damage becomes more apparent. The facts 
yielded by mortality statistics with reference to this age are sufficiently well 
known, and bear striking witness to the influence of social conditions. The 
progress of disease, which now attains its maximum, entails physical weak- 
ness and inability for work. This in turn leads to financial embarrassment 
and gradually increasing want, both on the part of the individual and those 
dependent on him. With increasing poverty, the conditions of home life 
become still more unfavorable, both to the patient and to the other members 
of his household. A predisposition is effected throughout the household, and 
the presence of infective material establishes a vicious circle of ever-widening 
circumference. Certain houses tend to become veritable nests of disease. 

Tuberculous Nests. 
Striking evidence in this connection is afforded by an analysis of the 
conditions of residence obtained by domiciliary visits paid to patients who 
have presented themselves for treatment at the Royal Victoria Dispensary 
for Consumption, Edinburgh, during the past twenty years. Thus it has 
been found that it is quite common for case after case to recur in different 
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families occup3dng successively the same dwelling, flat, or tenement. I 
might cite many examples of this. For the present purpose, it may be 
suflBcient to quote the following: 

(1) In one street of 22 houses, one dwelling, consisting of 4 flats, shows a 
record of no fewer than 32 separate cases of consumption in 15 different 
families. Quite recently, within the past few months, a newly married 
couple flitted to this tuberculous nest. In due course both husband and wife 
have developed grave manifestations of disease. 

(2) From one short street of 15 houses are recorded 54 cases. It is of 
special interest to note that, while these cases are pretty uniformly distributed 
among 14 of the houses, one house has actually yielded as many as 18 cases. 

Apart from such glaring examples, it is not at all uncommon to find that 
as many as 10 or 12 cases have been received from one particular house. 
An interesting observation emerges in connection with some of these, that 
the worst nests occur more commonly in streets of the cid-de-sac type. It 
may similarly be noted that in certain streets, formerly of a better class, 
where now the sunk areas are largely occupied by working-class families, 
every such dwelling has provided one or several cases of consumption. In 
relation to the common lodging-houses of the city, hardly a month passes 
without a case presenting itself from certain of these. 

The records of the Royal Victoria Dispensary have brought to light 
other extraordinary facts regarding home conditions of the tuberculous poor. 
Thus, in respect of frequency of infection, they go to show that in 61.4 per 
cent, of the cases there existed all the possibility for infection, that is to say, 
the patient had been for a prolonged period in closest proximity to, at least, 
one case of advanced tuberculosis. In other 11.7 per cent., direct infection 
seemed probable. In 26.9 per cent, only did we fail to trace definite risk of 
infection. 

An analysis of the sleeping arrangements of the tuberculous patients 
yields evidence of most disquieting nature. Thus it was found that in as 
many as 65.9 per cent, of the cases the patient occupied the same bed with 
one or several persons, and in 11 per cent, more, occupied the same room. 
When the patient slept alone, it was commonly in a bed-closet, little larger 
than an ordinary press. 

An analysis of the number of rooms in the dwelling-houses of patients 
emphasizes in remarkable fashion the close dependence of tuberculosis on 
overcrowding. Thus it was found that — 

16.7 per cent, of the cases occupied dwellings of 1 room only. 
47.0 " " " 2 rooms. 

23.8 " " " 3 " 

Out of 1000 consecutive cases of tuberculosis the dwelling-houses in 167 
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instances consisted of 1 room only, which waa commonly shared by numerous 
persons^ several of whom were of tea infected at the same time. 

Thus, of 167 one-roomed dwellings containing tuberculous patienta- — 
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A Problem fob Communities. 

My purpose so far has been to show the extenMve distribution of tubercu- 
lous disease, its extremely varied manifestations, its dependence on otir 
social system, and its vast ramifications. 

In view of the facts, the question arises whether^ as communities, we have 
adequately recognized the complex relations of cause and effect which link 
ua to the tuberculosis problem. Have we recognized the need in self-interest, 
— putting for the time humanitarian considerations in the background,^^ — 
of meeting the issue in systematic, statesman-like fashion? 

As w^e have seen, there are indications that in most parts of the civilized 
world attention has been aroused. Much thought has been given to the sub- 
ject, and excellent work has been done. None the less, I am firmly con- 
vinced that mc^t existing movements fall utterly short in respect of necessary 
completeness and organization. 

The iNBiviDtJAL versits the CJommitnity- 

I believe the cause of failure is to be found in the determination of effort 
too largely toward the individual patient rather than toward the disease 
as a social malady. The greater need is often rmssed. 

The problem before us is not. How best to recover a certain number 
of sick persons, and render them fit to resume work and make bread and butter 
on<^ more. For the eradication of so wide-spread a disease, with ramifieations 
throughout the entire social system, the outlook is much more extensive. 

While the individual patient must ever command attention and pity, and 
his interests not be overlooked, such interests must be allowed to assume 
. proper proportion in the larger horizon. The problem rather is, Given a 
disease which, speaking broadly, is responsible directly for one^eventh of the 
mortality of the civilized world, and indirectly for an incalculable amount 
of physical and economic waste, — a disease which has been proved of infective 
nature, and which is propagated widely by environment and other social 
influences, — bow are we to limit its spread and finally cause its eradication? 

If the issue be fairly looked at, the futihty of much existing endeavor 
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becomes apparent. It is not so much that the endeavor itself is wTong, 
but rather that it is inadequate, indeed utterly disproportionate, to the need. 
There is an absence of concerted effort to meet the larger issue* 

Take, for example, the sanatorium. From one point of ^dew the gigaifi- 
cance of the sanatorium can hardly be overestimated. But the sanatorium 
is concerned only with a small comer of the field. I ventured to emphasize 
this view several years ago. It seemed to me that in not a few instances 
the conception of founding sanatoriums had been allowed to bulk too largjely 
in antituberculosis movements. The public were being led to expect too 
much from sanatorium r^gimep in respect both of individual cures and of 
the extinction of the disease. As the results of sanatorium treatment 
accumulated, and as these were found less uniformly good than the hope- 
fulness of the over-sanguine had expected, there had begun to be manifested 
a feeling of vexation and almost of aonoyanee* 

The view that the curative results of sanatorium treatment have been 
disappointing has been pressed strongly in published statements in different 
countries. This is unfortunate. To those who ai*e familiar with the results 
of sanatorium treatment, any attempt to submit evident in their favor 
would seem superfluous. The sanatorium admittedly constitutes an im- 
portant division of the work. Still, the outlook of the sanatorium is limited. 
Its efforts are directed chiefly toward the recovery of a certain proportion 
of early cases. 

A CoBrpREHENsrv^:B Program. 

For the eradication of tuberculosb— and it is to this that the efforts 
of eommunitiea must be directed — a more comprehensive program is nec- 
essary. A thoroughly organized plan of operations is required, with co- 
ordination of measures in respect of the different aspects to be faced. There 
is much to be said for uniformity of action throughout the country, aad^ 
BO far as var3dng conditions will allow » throughout the world. 

In enumerating the several factors in such a scheme, I propose to dwell 
with greater detail on the present occasion on one of these, namely, the 
dispensary, because it was particularly with reference to this that the Com- 
mittee of the International Congress honored me with the invitation to 
address the Congress, 

NOTIPICATION. 

By way of prefaee, let me say that, in order to achieve success, our in- 
formation regarding the extent, distribution, and characters of tuberculosis 
in a ^ven district must be as complete m possible. There must be an 
Intelligence department, and the department must be efficiently manned. 
Having regard to the ultimate purpose of the campaign, I confess to an entire 
failure to understand the validity of objections which have been and are 
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Still urgpd against notification. It eeems preeminently desirable that tb^ 
sponsible authorities should be placed in possession of the facts, in order that 
they may conceive and frame adequate measures to meet the need. Most 
arguments against compulsory notification appear to me to err, in respect 
that they place the supposed interests of the individual in antagooism to the 
interests of the community. I say advisedly the "supposed" inter^ts of 
the individual, for it is difficult to conceive that there can be antagonism 
between his interests and those of the community* 

Let it be kept clearly in view that the formal intimation made to the 
authorities under any scheme of notification is privileged and confidential, 
that it is for the information of the authorities, and that, in a great many 
instances, it need not be followed by further action of any kind. 

In these circumstances, I cannot realize how disadvantage can follow 
the procedure so far as the individual patient is concerned. On the con- 
trary, notification is in the interest of the individual no less than in that of 
the community. It is only by accumulation of facts of the varying kind 
I have cited regarding the social influences which lead to tuberculosis, that 
we can hope to enlist the help of the state, municipalities, and other local 
authorities in favor of the consumptive. 

The difficulties which have been raised have been largely of A priori 
character. Similar objections were advanced in connection with the notifi- 
cation of the acuter processes. Even were the objections of practical im- 
port, their significan*^ is slight and temporary as contrasted with the vast- 
ness of the chronic evil we have to face. 

Moreover, there is ample evidence that such objections melt rapidly 
away when compulsory notification is introduced. I may cite in illustration 
the experience of New York, Norway, Shefiield, and Edinburgh 

In the case of New York, as is well known, notification was required in 
1893 of cases of consumption in all public institutions, and was requested 
voluntarily from doctors, of cases occurring in their private practice. This 
partial and tentative measure was followed in 1897 by the official declaration 
by the Health Board of New York that pulmonary tuberculosis was an in- 
fectious and communicable disease, and notification of all cases of consumption 
was made compulsory. Compulsory notification has been enforced success- 
fully during eleven years in one of the largest cities of the world. There is 
similar evidence available from many other cities of the United States. In 
Norway^ compulsory notification has been carried out for several years with- 
out a hitch. Sheffield has had satisfactory experience of compulsory 
notification for four years. Edinburgh, after trial of voluntary' notification 
since 1903^ introduced compulsory notification on March 1, 1907, and no 
practical difficulty has occurred in connection with its operation. 

In the case of Scotland, uniform procedure has been rendered possible 
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by the official pronouncement of the Local Government Board for Scotland, 
in a circular dated March 10, 1906, that pulraonaiy phthisis is an infectious 
disease within the meaning of the Public Health (Scotland) Act, 1897, and 
that notification ia necessary if the Public Health Act is to be applied effect- 
ively to pulmonary tuberculosis. Since the issue of that circular, nine local 
authorities have applied for the boar^rs sanction to their adoption of com- 
pulsory notification. 

After Notification* 

Notification is not, however, everything. Some of its warm advocates 
would seem to have run away with the notion that notification b tantamount 
to extinction of tuberculosis, or, at least, that its adoption concludes re- 
sponsibility. Contrariwise, notification constitutes the introduction only to 
effective procedure. 

The practical import of the immensely varying manifestations of tuber- 
culosis now becomes apparent* Tuberculosis differs from all other noti- 
fiable diseases. 

In respect of acute fevers, notification is comparatively simple, both in 
fact and consequences. The epidemic outbreak is commonly Limited, the 
symptoms evident, and the illness rapid and short, Proc^ure following 
notification is accordingly simple and routine. The patient is either re- 
moved at once to an infectious hospital, or, if the medical attendant be 
satisfied that this is unnecessary, may be treated at home. Disinfection 
is readily achieved, whether the patient be removed to hospital or be treated 
at home. The incident is complete in a period var3rmg from a fortnight 
to six or eight weeks. 

It is different in tuberculosis. Cases are often not detected until long 
after infection has occurred. The symptoms of disease may be hardly 
noticeable at first, or may be misinterpreted. The diagnosis b frequently 
enough missed. Even when shortest, the duration of the illness is prolongetl. 
Special difficulties present themselves among the poorer classes, who may 
have no doctor, or who do not think of consulting until something serious 
presents itself. Really the greatest practical difficulty in connection with 
notification of tuberculosb is to achieve it sufficiently early. 

This will always prove a weakness of any scheme in which notification 
stands alone, that is, apart from an organized ^stem for the treatment and 
relief of tuberculous patients at their own homes as well as in one or other 

I type of hospital. 
It is at this point that the significance of the dispensary becomes apparent. 
otb 



Ideal of the Dispensary. 
Admitting that tuberculosis is commonly dependent on environment and 
other social infiuences, and that it is frequently a house infection, it must be 
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our aim, not merely to treat incUvidua! patients, but to trace them to their 
homes, to get at the tuberculous nests, to clear these out, and so prevent 
further spread. 

This means a careful system of domiciliary visitation and investigatioii. 
Twenty years' observation has convinced me that, in the solution of the 
tuberculosis problem, a system of supervised home relief must play a chief 
part- This veiw was first forced on me from experience of the total inade- 
quacy of ordinary hospitals to deal with the larger aspects of tuberculosis. 
This it was which led me in 1887 to propose the institution of the Victoria 
Dispensary for Consumption in Edinburgh. The purpose was to erect a 
central institution which should concern itself in every possible way with the 
treatment and relief of the tuberculous poor, to which persons of this class, 
suffering from colds or chronic ill health, should be directed. 

During these years it has been my lot both to organize and to be kept 
informed regarding the detailed operations of the dispensary* I am E^tisfied 
that the program, as then proposed, has been entirely justified by the resulta 
achieved. 

The functions of the first tuberculosis disj^ensary were extensive — ^much 
more extensive than is suggested by the program proposed by certain more 
recent dispensaries. 

The dispensary, as I conceive it, should be the center of all antituber- 
culosis endeavor within the given district. It should constitute at onoe 
the information-bureau, the " clearing- bouse,*' m respect of all sorts of tuber- 
culous material, and the center of supervision and treatment of such patients 
as may safely be treated at their own homes. It should be the connecting- 
link or nodm of the entire system of antituberculosis operations. 

While far from disparaging the e^xcellent work which has been achieved 
by the numerous tuberculosis dispensaries which have latterly sprung up in 
different countries, I should like to emphasize that a dispensary must remain 
of relatively little value when it stancb alone* In such circumstances it may 
afford relief of various kinds to a considerable number of individual patients^ 
but it fails to be of larger import from lack of the wider outlook in relation to 
a general scheme of operations. While the treatment of individual patients 
is a necessary and gratifying incident, the purpose of the dispensary is a still 
larger one. 

DiSPENSART AND NOTIFICATION. 

Thus, in relation to notification, the dispensary plays a twofold part. 
In the first place, it will prove a most important notification agency. The 
tuberculosis dispensary draws to itself tuberculous patients of the poorer 
CflAsses at all stages of the disease who would, in many cases, either not con- 
sult at allj or might present themselves for advice under conditions where 
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the recognition of the disease is less readily achieved. By coming to a recog- 
nized Dispensary for Consumption, these patients in reality notify themselves. 
This is of immense importance in places where a system of compulsory 
notification may not be in force. The dispensary is no less serviceable in 
the presence of compulsory notification. As illustration of this I may mention 
that, of all the cases notified during the first year of compulsory notification 
in Edinburgh, approximately 50 per cent, were notified by the Victoria Dis- 
pensary for Consumption. 

In the second place, the dispensary serves a most important purpose after 
notification. It helps, as no other agency can, to answer the question, What 
is to become of the notified individual? I have compared its activity at this 
point to that of a ** clearing-house," where the different types and groups of 
tuberculous disease are dealt with systematically. The dispensary forms 
thus, at one and the same time, a collection-bureau and distribution-bureau. 

The Dispensary Must Not Stand Alone. 
For this reason the dispensary cannot afford to be an isolated institution. 
Its strength and success will depend, first, on the thoroughness of its internal 
organization, and, second, on the closeness of its relationships with other 
institutions concerned in the prevention and treatment of tuberculosis. Its 
methods must be simple, direct, and businesslike. It need not be an ex- 
pensive concern. What is chiefly required is a thorough grasp by those 
in charge of the dispensary of its purposes and far-reaching possibilities. 

The Dispensary Program. 
As illustration of the ground to be covered, I may cite the program of the 
Victoria Dispensary for Consumption, which was founded in 1887. It 
includes — 

1. The reception and examination of patients at the dispensary, the 
keeping of a record of every case, with an account of the patient's illness, 
history, surroundings, and present condition, the record being added to on 
each subsequent visit. 

2. The bacteriological examination of expectoration and other discharges. 

3. The instruction of patients how to treat themselves, and how to pre- 
vent or minimize the risk of infection to others. 

4. The dispensing of necessary medicines, sputum bottles, disinfectants, 
and, where the patient's condition seems to warrant it, food-stuffs and the 
like. 

5. The visitation of patients at their own homes by — (1) A qualified 
medical man, and (2) a specially trained nurse, for the double purpose — 
(a) of treatment and (b) of investigation into the state of the dwelling 
and general conditions of life and the risk of infection to others. 

6. The selection of more likely patients for hospital treatment, either 
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of early cases for sanatoriums or of late cases for incurable homes, and the 
supervision, when necessary, of patients after discharge from hospital. 

7. The guidance generally of tuberculous patients and their friends, 
and for inquiries from all interested persons on every question concerning 
tuberculosis. 

I may add that, while the experience of twenty years has led to modifi- 
cations and extension of details, no essential change has been found necessary 
in the program. 

Domiciliary Investigation. 

It must be suflSciently evident what a direct part the dispensary pla3rs 
in the investigation and supervision of tuberculous patients at their own 
homes, where, from the nature of the case, a large proportion of the patients 
must continue to be treated. Because of the essentially chronic nature 
of the disease, the dispensary will replace the hospital in the case of many 
patients. 

By means of the domiciliary visits paid by the doctor and nurse, detailed 
information is accumulated regarding the conditions of the home, the patient's 
environment, and generally the health conditions of the household. 

Particular attention is paid to other members of the family. They are 
invited to submit themselves for examination either at home or at the dis- 
pensary. The value of this proceeding can hardly be overestimated. The 
wide distribution and ramifications of tuberculosis are thus amply realized. 

I might multiply examples in illustration, but the following will serve 
our purpose. In each instance the primary patient is indicated by darker 
type, while secondary patients, that is, those who came under the direction 
of the dispensary as results of domiciliary visits, are shown in ordinary 
type. A cross indicates that the patient in question was cared for by the 
institution up till death. 

I. 



+MOTHER 

I \ \ i I 

Daughter Daughter Daughter + Daughter Son 

Son + Nephew 



Son Daughter 

Total, 10 Cases. 
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II. 

+ Uncle 

+ Brother 1- A — Brother hSister 

+2d Husband = Wife — Sister Nephew 



?ht 



h 



Daughter + Niece Daughter Son Son Son 
Total, 15 Cases. 

Systematic visitation has also brought to light the great frequency 
with which the tuberculous patient, for one reason or another, — often from 
pecuniary considerations — changes his residence. Thus, in the clientele 
of the Victoria Dispensary it was found that no fewer than 41 per cent, 
of the patients had changed residence within two years, thus multiplying 
infected areas. 

Other Relationships. 

The dispensary is in intimate relationship with the sanatorium for the 
cure of selected cases. It chooses for this purpose from its extensive clientele 
such patients as are likely to do well, and who require and deserve help. 
The dispensary also concerns itself, when necessary, with the after-care 
of patients discharged from the sanatorium. 

The dispensary is, further, in close touch with hospitals, municipal or 
other, which afiford provision for advanced, incurable cases, with a view to 
their segregation. The erection of such isolation hospitals is urgently called 
for as a factor in the campaign. The Local Government Board for Scotland 
has concluded that the isolation of such dangerous cases is a primary duty 
of the local authority. 

The dispensary occupies itself likewise with the selection of suitable 
employment of light, open-air nature for consumptive patients who may not 
require hospital treatment. This is a valuable department of activity. 
Many families have, in my experience, been thus saved from destitution. 
School children affected by tuberculosis are similarly watched over, and 
removed from school in their own interest and that of others, and their 
education supervised on physiological lines. 

Moreover, the dispensary has connections with other hospitals and 
charitable institutions for the double purpose of giving information and 
advice regarding patients who may be in such institutions for whom other 
arrangements may be necessary, and of drafting to such institutions suitable 
cases from outside. 
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The dispensary comes to fulfil an important function in case of financial 
distress which is often present. Families and dependents of patients are, 
through the agency of the dispensary, not only safeguarded in respect of their 
health, but when the chief wage-earner is affected, are brought into touch 
with one or other charitable fund. Inquiry is directed to such points by the 
nurse and members of the Samaritan Committee. 

The dispensary, in this way, forms the connecting link between all 
agencies concerned in any way with the treatment or relief of the tuberculous 
poor. 

Coordination of Measures. 
Rehearsing for a minute or two the points which have been considered, 
my conception of a working scheme for the prevention and treatment of 




Relationship of dispensary to other factors in the antituberculoiis campaign. 



tuberculosis in an urban district will be readily understood by reference to 
the accompanying sketch, which actually represents the plan of operations 
now conducted in the city of Edinburgh. It shows the dispensary as the 
center of inquiry and guidance in all matters concerning tuberculosis. It 
shows the relationship of the dispensary to the Public Health Service 
(M. 0. H.), of which it forms in many ways an important instrument. It 
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shows the dispensary relationship to the hospital for advancetl and dying 
cases, on the one hand, and, on the other, to the sanatorium for early cases, 
with the extension of the sanatorium in the colony for convalcsr^ent patients. 

With comparatively slight modification, the scheme is realized in country 
districts equally well. 

The Loca! Government Board for Scotland have adopted the scheme 
which has l>een elaborated at Edinburgh as a national system for the admin- 
istfation of the campaign against tuberculosis in Scotland* 



Social Proqham of Mutual Effort. 

To sum up, we have seen the essentially social character of the tubercu- 
losis problem. We have seen how social habits and faults are responsible for 
the occurrence and spread of the disease. We have seen how the individual 
suffers because of his social environment, and how society suffers in turn 
because of the tuberculous iiidi\iduaL From all tliis it is clear that society 
has a double duty, that is, a duty both to the individual and to itself. 

How are we to apportion and deal with the several aspects of responsi- 
bility? 

Official and Philanthropic Cooperation. 

It is sufficiently evident that a vast field exists for antituberculosis 
endeavor. There is abundant room alike for official and for philanthropic 
effort. If it is to be effective, it is essential that the efforts be organized and 
harmonious. 

The official outlook— that of the State, municipalities, and other local 
authorities^ is specially toward prevention. The philanthropic outlook is 
toward the cure and the relief of the individuaL The two spheres are closely 
linked, and successful effort in the one is projected into the other. 

Within the official sphere falls especially the institution and direction of 
a scheme of notification. To the same sphere belongs dissemination of 
information in matters relating to the prevention and hmitation of tubercu* 
losis, and the practical carrying out of disinfection > 

Intimately related to this is the system of domicihary vi^tation, which 
forms so important a part of the dispensary's activity. The dispensar)" thus 
forms a link between t he tuberculous poor and the authorities. I am so much 
impressed with the extreme significanfa to the oommunity of the various 
operations of the dispensar}^ that I believe the dispensary should either lie 
worked by the municipality or other local authority itself, or at least be in 
close touch with such authority. 

The more intimate the connection, the better. For a large proportion of 
patients, and for long periods,— it may Ije throughout the entire illness,— the 
dispensary will take the place of the hospital in respect of care and general 
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direction. On this account the dispensary should be closely related to, if 
not an actual part of, the public health service. 

To the official sphere should certainly belong the hospital for advanced 
and dying cases. The purpose of these hospitals is entirely different from 
that of the sanatorium. Such cases ought to be segregated on grounds of 
public health, and in the interest of the unaffected citizen. This is emphati- 
cally a department of the work to which public funds are legitimately devoted. 

Within the philanthropic sphere falls naturally the sanatorium for early 
cases. The sanatorium exists especially with a view to the effective cure of 
individuals at an early stagp of the disease, Sanatoriuma are suitably 
maintained by charitable effort, by contributions of patients or of 
friendi^ interested in particular patients, by working-men^s sick and benefit 
societies, in var3nng fashion, according to the varying conditions of different 
countries, and by local authorities, in so far as the efforts of these can ejctend, 
after due regard has been paid to the other claims which have been cited* 

Within the philanthropic sphere fall similarly extensions of the sanator- 
ium in the direction of working colonies, after-care associations, and the like^ 
which may be multiplied indefinitely according as the need presents itself* 

To this sphere also belong the various voluntary agencies, associations, 
leagues, etc, which, as the antitul>erculosi5 movement extends throughout 
the %vorld, serve to effect a popular propaganda until such time as the com- 
plete organization can be attained* 

Legislative Action, 

As the matif for antituberculosis organization becomes better appre- 
hended, it will gradually cease to be a matter for private initiative and enter- 
prise. Communities will be compelled to face the matter in thoroughgoing 
fasliion* 

Subject to modification dependent on local conditions, a scheme of co- 
operative measures must be elaborated which will recognize the r61e and 
significance of public and private effort respectively. The scheme will 
necessarily combine the application of sanitarj^ prinoipleSj in the broadest 
sensef with more direct offensive measures against the tubercle bacillus. 
This implies the cooperation of public health authorities, local authorities, 
and legislators. 

Illustrattte Charts, 

The accompanpng charts illustrate several points of interest in relation 
to tuberculosis during the past twenty years. 

I hnve selected that period for the reason, first, that it represents approxi- 
mately the time during which more definite efforts have been made in any 
count rj'' against tuber culoais. In the second place, the twenty years happen 



^^^^^^V THE COORDINATION OF PltETElNTIVE MEASURES* — PHTMF, 
^^^B lSS7-d6. 1897-1900. 

^^^^ gr M m ^ m 92 9^ 34 95 §i 57 9B S9 moo or 02 03 04 05 m 


267 H 

^H 

1897 ^H 

^1 

^H 


^^1 




















?;^ 




















^^1 






A 














;*; 




















^H 






h 


\ 












2a 








- 












^^1 




/ 


y 












/^ 




















^^1 


h 


J 






V 


A 




ft 




/hS 




m 












: 




^^H 


1 

V 


r 






l'# 




V 


A 


^ 


/7 


»-^ 


A 


V 














^^H 


w 


















/6 






V 


V 


^^ 










^^H 




















/5 










\jr\ 






^^1 


































\ 




^^1 




















/J 


















# 




-, — 


















/? 




































/; 




















^^H 




















to 




















^^ Death 


1 per 10,000, = 1. rcroenlagio fail. 6.5, F 

-rale from pulmonary tuberculoaia in L 
to 1900.— (Thirty-fifth Annual Repor 

1887-96. 

W S$ 8§ 90 $f $3 53 94 9f 9S S 


aJI per 10,000, - 3. PcrDsatase falU 17< 

ondon, from 1SS7 to 1896 and fron^ 
t of Local Government Board.) 

1897-1906. 
7 SS 99 BOO at &2 OS 0^ OS 0( 


^^^^ 




















ii 




















^H 




















2i 




















^^H 






fs 










jB 




20 




















^^1 
^^H 


V 




r 


\ 








A 






J' 


m 
















^^H 


V 


>i 


1 


V 




i 


') 




V 


A 


V 














^^H 


^ 


•/ 






\ 


V 


I 




i 


n 






\ 


^ta 












^^B 












^ 


^^ 




fS 








\ 












^^H 




















f$ ^ 










\ 










^^H 




















t4 










\ 


^w 








^^H 




















n 












A 




A 




^^H 




















fi ^ 














[/ 


'^ 




^^H 




















!l - 














-W' 




L 


^^^K 




















JO - 




















^^^1 


^^P Fan per 10.000 - 2.5. Pereeat&ge Ml, 12.32. Fdl per lO.COO, - & Perccmia^ f&U, 4 

V Death-mte from pulmonary tuiierrulosia id Edinburgh, from 1887 to 1896 and 
^^ 1807 to 1906.— (Edinburgh Health Report, 1906.) 


^1 

from ^^^1 




^^^ 




^^M 


^^M 










■ 
















^^M 


^^M 




^^^^^^^^^^^^1 



268 SIXTH INTERNATIONAL CONGRESS ON TUBERCUlXJSrS* 

to correspond with the activity of the Edinburgh organ izatioHj which com- 
menced with the establishment in 1SS7 of the Mctoria Dispensar}^ for Con- 
sumption. In preparing the present address I have drawn largely from the 
evidence which has been gradually accumulated by that institution. 

The charts show the curve of mortality from pulmonary tuberculosia for 
London and Edinburgh respectively. I have divided the period into two 
periods of ten years each. During the first of these periods, necessarily the 
direction of antituberculosis efifort was rather indefinite. Even when anti- 
tuberculosis effort had assumed more definite shape^ time was needed before 
the effect of effort began to register itself in the death-rate. 

The cur\'es are interesting in both cases. They illustrate suflSciently 
what has been frequently pointed out — namely, the steady improvement in 
rdation to tubejculosls which is in progress in many centers* 

In the case of Edinburgh, I think, without straining the point, the curve 
afTords siguifieant evidence of the influence exercised on tuberculosis by the 
institution of organi^sed and codrdinated effort* In addition to less definite 
agencies, there has occurred in Edinburgh from 18S7 onward the gradual 
evolution of an antituberculosb scheme, including the dispensary, with its 
system of domiciliary visitation, etc., the sanatorium, the hospital for 
advanced cases, the working colony, and, finally, compulsory notification. 

The charts show how, from 1887 onward, the mortaUty from tuberculosis 
has fallen progressively. The Edinburgh fall during the latter ten years is 
especially striking. It is quite out of proportion to that of the precedent 
ten years, and remarkably more rapid than that shown in the London cur\^e- 
It seems fair to associate this to some degree with the development of the 
completer organization* 

The view is confined by comparison of the curves in the case of the other 
chief cities of Scotland* Without reproducing the entire cun^es, I content 
myself with citing in tabular fashion the death-rate per 10,000 of the popula- 
tion at the close of each period of ten years and at the middle of the latter 
period. 

DEATH-RATE FROM PULMONARY TUBERCULOSIS PER 10,000 OF POPULA- 
TION IN THE PRINCIPAL TOWNS OF SCOTLAND (1897. 1901, 1905)< 

1897: 190L 190G. 

GlasgQw , 20.3 18.5 15.6 

Dundee. -..,...-. 22.3 17.2 16.9 

Aberdeen, .*...,.. 16.7 13.9 12.2 

Lejth ...,....,.,....- 2L2 19,2 12.7 

Pakley ....... 17.8 16.6 12.S 

Greentick 20.7 14.8 13.2 

Perth . .22.1 16.1 17.9 

If these figures be compared with those embodied in the curves for 
London and Edinburgh, the rapid fall in the case of Edinburgh, espeeially from 
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1900 onward, appears even more remarkable. Of other towns in Scotland, 
that which most nearly approximates Edinburgh, so far as these statistics 
are concerned, is Leith. It is worthy of note that, although Leith is a 
separate municipality, it is actually continuous with Edinburgh. Many 
patients from the smaller town receive treatment at the dispensary or at the 
sanatorium in Edinburgh. Without detracting from the credit due to the 
antituberculosis activity of Leith, it seems fair to suggest that the striking 
fall in mortality in Leith, as compared with other towns in Scotland during 
the last half dozen years, may be, in part, traceable to the organized program 
which has been operative in Edinburgh for a prolonged period. 

Effectiveness the Measure of Success. 

In thus reviewing the subject and citing statistics to illustrate the signifi- 
cance of organized effort against tuberculosis, it is far from my wish to press 
conclusions further than the facts seem thoroughly to warrant. 

It has been my endeavor to divest myself for the time being of any 
relationship to existing operations, and to weigh the facts in a judicial spirit. 
The conclusion appears to me unavoidable that the measure of success in the 
antituberculosis campaign is governed by the degree of completeness and 
efficiency of the program which is adopted. 

An effective program against tuberculosis demands a clear conception of 
the vast extent of the campaign, concentration of effort, thorough organiza- 
tion, and harmonious coordination of measures. With such a program, 
history and analogy promise alike that a successful issue is assured. 
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